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Wages and Chemical Engineering 











N A country as intensely industrial as the 
United States wages are a vital part of 
the economic structure. They determine 
largely the buying power of the people. Also 
in a state of industrial prosperity such as 
prevails in this country at the present time 
high wages and low costs of production pre- 
sent an apparent anomaly in the light of 
earlier business conceptions. But in the 
cycle of industrial production, wages based 
on productivity rise with increased produc- 
tion efficiency, beget higher standards of 
living and increased consumption, and ulti- 
mately tend to reduce unit costs of produc- 
tion. There is, therefore, nothing inconsis- 
tent in the spectacle of high wages and low 
costs in American industry. The problem is 
to spread the gospel among the uninformed. 


" NLIGHTENED management and progres- 
sive labor leadership are alive to the 
situation. It has not been many years since 
managers felt constrained to keep. wages 
down in an effort to increase profits. Simi- 
larly labor leaders have only recently turned 
from the doctrine of restricting output so as 
to increase the number of jobs and insure 
the security of the workers. Under those 
conditions wages were based on time service 
and not on productivity, and all shared alike 
regardless of their individual contributions to 
society’s welfare. But new conceptions have 
been forced upon thinking leaders in the ranks 
of both management and labor. They see 
that lower wages curtail the buying power 
of the workers, that unemployment or re- 
duced employment represents waste, that 
greater productivity reduces costs and makes 
possible a wider distribution of wealth. 


| gre EERS as a group, but chemical en- 
gineers in particular, are in a position 


to promote sound thinking on this subject, 











on account of their intimate relation to the 
problems of production. One of the tenets of 
chemical engineering is efficiency in produc- 
tion through the substitution of scientific 
methods for traditional rule-of-thumb prac- 
tice. Chemical engineering also aims to save 
time by making processes continuous instead 
of intermittent. It uses mechanical power 
wherever possible and seeks special means of 
utilizing by-products and avoiding waste. 


HE net result of these aims when 

achieved in any industry is to reduce 
the cost, improve the quality or increase the 
quantity of the product per worker employed. 
This in turn makes for a wider distribution 
and enjoyment of commodities old and new. 
It raises the standard of intelligence required 
of the worker and enables him to earn a 
higher wage. Salaries, too, may be aug- 
mented by bonuses and other forms of re- 
ward. The measurement of compensation 
becomes, not the living wage but the capacity 
of the worker to contribute to more efficient 
production and wider distribution of the 
products of industry. 


HEMICAL engineering thus has a defi- 
nite influence on individual and national 
income, and the chemical engineer uncon- 
sciously becomes an important factor in in- 
dustrial prosperity. Whether devising a new 
process, inaugurating a new industry or sit- 
ting in consultation on a sick business he 
influences the wages of the worker. And it 
is a safe guess that in his efforts to reduce 
costs and increase profits he will look first 
for unsuspected leaks and lvsses, inefficiency 
and waste before he considers as a last re- 
sort a reduction in wages. As a factor in 
promoting and maintaining industrial pros- 
perity, the chemical engineer enjoys an ex- 
ceptional opportunity for service. 
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Construction Field 
Needs New Materials 


RODUCTS of chemical engineering industries are 

rapidly becoming of greater importance in the build- 
ing construction field. Pyroxylin lacquers and artificial 
resins are now widely used for many decorative and 
protective purposes. Artificial fiber products are begin- 
ning to compete with natural weaves. New types of 
insulation and sheathing are finding a ready acceptance. 
Gypsum and magnesite are being made into many new 
and useful forms. 

But in general this has all been the result of pioneer- 
ing by civil engineers and architects, who have kept a 
sharp lookout for materials used by other industries 
which could be adapted to their own needs. Little has 
been done by chemical engineers along this line. In- 
stead of studying the building construction industry’s 
wants, such developments have been left largely to 
chance. 

However much such a policy may have been justified 
in the past, the present calls for close and intelligent 
study. New developments in building construction are 
coming rapidly. Such factors as the increasing scarcity 
and higher price of lumber and the great and continued 
advance in construction labor costs are forcing builders 
to seek materials that are cheaper or that can be em- 
ployed with less labor. Already the metal industries are 
reaching out after their share of this business. If the 
chemical engineering industries are to participate, it 
is high time that active preparations to do so are 
commenced. 





Increasing Solidarity in 
the Fertilizer Industry 


ERTILIZER nitrogen prices are decreasing. The 

present surplus of acid phosphate represents produc- 
tion for an anticipated but unrealized increase in sales 
for the present year. Over 700 grades of fertilizer are 
made but barely 50 of these are of enough importance 
to represent one-quarter of one per cent of the business 
of the industry. These and many other important tech- 
rical facts were evident from the proceedings of the 
National Fertilizer Association in its recent annual 
meeting. But more important than these technical facts 
is the very evident improvement in morale of the in- 
dustry. 

The visitor in a home seldom sees conspicuously the 
little differences of opinion between father and mother 
or much of the quarreling of the children, but it does 
not take a very keen individual to determine when 
strained relations exist in the family. Hence an out- 
sider visiting the fertilizer industry during its con- 
vention may be pardoned for saying that the strained 
relations which could be noted in many of the earlier 
conventions seemed very happily absent this year. Ap- 
parently the preaching of the leaders of the business 
against ruthless cut-throat competition and a realization 
by the industry as a whole that competition need not 
mean personal enmity are affording decided improve- 
ment in association relationships. 

The 1926 convention was notable in another way, too. 
It demonstrated more than any earlier convention that 
the industry is serious in its purpose to go to the bot- 
tom of its problems. Such fundamentals as proper cost 
keeping, unwarranted and unneeded credit, evasion of 
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sound soil fertility problems, and like ideas were frankly 
faced in these sessions. The industry apparently is 
no longer willing, ostrich like, to bury its head in the 
sands of ignorance. It does not claim to be altogether 
out of the wilderness, but it is willingly following its 
Moses, frankly facing the economic and technical facts 
as it finds them. 

Not a little credit should be given to the officers 
and directors of the Association for the progress which 
is being made. And the greatest appreciation which 
can be shown by the industry itself will be a cordial 
support of these officers in working out the six major 
recommendations presented by President Carter for the 
next year’s work. Reduced to their lowest terms these 
recommendations are: simplified practice, proper cost 
keeping, a study of the agricultural co-operative move- 
ment, improved soil fertility service, full and current 
statistics for the industry, and a never ending boosting 
for increased use of fertilizer. 





Attention of 


Mr. Wayne B. Wheeler 


E DO NOT wish to add to the worries of the 

harassed Mr. Wheeler and his zealous guardians 
of prohibition, but we feel it our duty to bring to his 
attention a matter of very serious concern. Pure grain 
alcohol, the very essence of demon rum, has actually 
been recovered from bread in a Paris bakery! M. 
Lindet, a well-known and distinguished scientist, re- 
cently described his successful experiments in a com- 
munication to the French Academy of Agriculture, and 
it would seem only a matter of time, until some un- 
righteous promoter will attempt to exploit this wicked 
process in our own good country. 

That this would be a serious matter can readily be 
shown. M. Lindet found that 5 liters of absolute alcohol 
was produced by the fermentation of the glucose in 
1,000 kg. of leavened bread dough. The average Amer- 
ican eats 100 lb. of bread a year so that all of our 
bakeries together must produce about 12 billion Ib. a 
year. With 100 per cent recovery of the iniquitous 
byproduct of the yeast’s activity, these same bakeries 
might turn out 20,000 gal. of absolute alcohol each day, 
or 7,200,000 gal. annually. This, in the hands of even. 
the most conscientious of bootleggers, would be the 
equivalent of perhaps 75,000,000 quarts of an infamous 
product. 

Surely Mr. Wheeler will agree that something must. 
be done about this. Congress should pass a law imme- 
diately putting bakeries in the same class as chemical 
plants and other dens of iniquity. Official sniffers should 
be appointed to make sure that all the alcohol goes up 
the baker’s chimney and not down the throats of his 
customers. The new prohibition bureau should see that 
the baker is properly bonded and that all of his ovens 
and pans are inspected and licensed in the same manner 
as a water still in a chemical laboratory. And the baker 
should be provided with a series of official forms and 
questionnaires to fill out each day, in order to make 
sure that bread continues to be his principal source of 
revenue. 

Prohibition is a wonderful institution but there’s no 
reason why it should hang all of its red tape around 
the neck of the legitimate chemical manufacturer. Why 
not pass some of it on to the baker? 
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I. G.—Germany’s 
Industrial Giant 


HEN the Lilliputians first attempted to describe 

Gulliver it was necessary to piece together a great 
many observations in order to get a true picture of 
their gigantic visitor. During the past few months 
numerous observers have been commenting on the va- 
rious activities of the great German chemical combine 
and, perhaps, we shall have to follow a procedure similar 
to that of the Lilliputians if we are to appreciate the 
tremendous ramifications of this new industrial giant. 

A year ago when the new and more formidable I.G. 
combination—the Interessen Gemeinschaft Farbenin- 
dustrie Aktien-Gesellschaft—was announced it was gen- 
erally believed that the organization would extend its 
activities beyond the dye and coal-tar chemical indus- 
tries. Few of us anticipated, however, the remarkable 
growth that was to follow in the first few months of 
the new regime. Nor was it clearly understood that this 
penetration was to extend to such basic industries as 
agriculture, fuel and textiles; yet it is along these lines 
that most progress has been made. A survey recently 
completed by a Berlin banking house shows that in 
addition to the facilities of the original I.G. group 
(Badische, Bayer, Hoechst, Casella, etc.) the combine 
now includes subsidiary interests operating 5 plants for 
agricultural products (including 1 sugar factory), 5 
plants for miscellaneous chemicals, 10 plants for electro- 
chemical and metallurgical activities, 9 for coal, oil and 
fuels, 3 for compressed gases, and 5 for textiles—par- 
ticularly rayon and other synthetic fibers. 

Not only are there being marketed many new and 
highly concentrated fertilizer materials, such as those 
described by Professor Curtis on page 408 of this issue, 
but lately through a new subsidiary the I.G. has an- 
nounced a complete line of trademarked insecticides and 
fungicides. By a controlling arrangement with the 
Bavarian Stickstoff Werke, the combine has been able 
to divert electric power from cyanamide manufacture 
and has started to experiment with electric-furnace 
methods for producing phosphoric acid and phosphorus. 
Energy in excess of 250,000,000 kw.-hr. per year is 
reported to be available for this purpose. 

Coal processing probably holds the eventual solution 
of Germany’s fuel problems and it is not surprising 
that the I.G. has thoroughly established itself in this 
field of endeavor. Chemical utilization of coal through 
carbide and acetylene to make synthetic acetic acid, 
ethyl alcohol and a wide range of related solvents is 
already under way. Four synthetic acetic acid plants 
are said to be in operation and ethyl alcohol and butyl 
alcohol are both being produced commercially. These 
solvents, supplemented by nitrocellulose and cellulose 
acetate produced in I.G. plants, offer an opportunity 
for ultimately controlling the German lacquer industry. 

The synthetic methanol development which has 
already been the subject of so much discussion is now 
revived by the talk of a 1,000-ton per day plant. Lique- 
faction and hydrogenation of coal by the Bergius proc- 
ess comes under I.G. influence through connections with 
the Bergius Evag Co., and Steinkohlen-Bergen A.-G., 
and it is confidently expected that this development 
will some day supply Germany with fuel, gas and lubri- 
cating oils. But the most recent of the fuel develop- 
ments was the plan announced to the shareholders of 
the LG. at its annual meeting June 10. Chemical Aga 
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quotes the Berlin correspondent of the London Times to 
the effect that the dye trust has joined with American 
and Dutch interests to form the Deutsche Gasolin A-G, 
through which it is planned to supply the entire German 
motor fuel market. This move is supposed to represent 
the culmination of research on synthetic and coal-tar 
tuels and on the development of anti-knock compounds 
such as iron carbonyl. Just what this portends for the 
American petroleum industry is not at all clear but 
certainly it points toward an ambitious program for 
the erstwhile dye makers. 

Rayon, as the most interesting of recent developments 
in the textile industry, has not escaped the attention 
of the I.G., according to one of our informants. 
Through a working agreement with large English and 
Dutch firms a joint factory is being built near Cologne 
to use an improved viscose process developed by an I. G, 
chemist. The German Bemberg company, manufac- 
turers of cuprammonium silk, are a part of the plan 
and to complete the picture a new subsidiary, Acetat- 
Gesellschaft has been organized by two I.G. companies 
to produce cellulose acetate silk. A daily production of 
30,000 lb. of the three different kinds of silk is con- 
templated. As a part of the rayon development—in fact 
as a part of all of the newer activities of the I.G.—is 
the advantageous interchange of raw materials and 
technical information among ‘the component members 
of the group. 

It is this pooling of knowledge and materials and 
resources that will afford the principal advantage to the 
combine. Similar organization of American industry 
is, of course, impossible under our present competitive 
system. There remains, however, the promising pos- 
sibility that broader exchange of technical and commer- 
cial information will greatly strengthen many of our 
industries. If we are to build up in this country an 
industrial structure that will withstand the organized 
competition of the German giant, every effort must be 
concentrated on the goal of increased efficiency. In the 
strenuous program that lies ahead, chemical engineering 
must help—as it has in Germany—to knit our industries 
together into a co-ordinated machine for efficient pro- 
duction and distribution. 








A Sane Approach to 
Corrosion Problems 


T THE recent meeting of the American Institute 
of Chemical Engineers reported elsewhere in this 
issue, the authors of and commentators on the several 
corrosion papers unqualifiedly endorsed a plan of ap- 
proach to such problems that should receive the con- 
sideration of engineers in general. According to this 
plan, specifications of design, constructicn and materi- 
als receive equal attention. 

Until recently almost the entire emphasis was placed 
on materials of construction, and efforts were made to 
develop metals having a wide range of usefulness. 
Laboratory corrosion tests were offered as criteria of 
resistance. At present, however, there is a definite 
trend away from the so-called “universal alloys.” Spe- 
cial alloys, admittedly having limited application but 
satisfactory against specific reagents, are rapidly com- 
ing into favor. Laboratory tests, although always desir- 
able in a preliminary survey, seem to have lost caste 
with the chemical engineer. So many disagreements 


have occurred between the results of special laboratory 
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tests and ultimate experience in practice, that industrial 
tests with small sections of equipment are being adopted 
as a final criterion. Design, which specifies the extent 
to which similar metals may be used in contact, and 
the best methods of fabrication are being studied in- 
tensively by several of the larger chemical engineering 
industries. In such studies, the determination of the 
fundamental factors of corrosion, such as the theory 
of concentration cells advanced by McKay, has done 
much to enable an effective combative program to be 
planned. Some of the methods of fabrication are lim- 
ited by the particular physical properties of the metal. 
Among the methods that have been investigated are 
welding, casting, forging, rolling and drawing. Such 
working of metals is likely to change their physical 
constitution to such an extent that the corrosion-resist- 
ant properties are entirely different than in the orig- 
inal material. For this reason, the fabricated metal 
should be restored to its original condition as far as 
possible before it is put into service. 

For recent advances in the development and utiliza- 
tion of corrosion-resistant materials great credit should 
be given many of the larger industrial laboratories. 
With the activities now being shown universally, the 
“combative program” can be expected to proceed at a 
rapid rate and on a much sounder basis than ever 
before. 





First Consult the 
Interstate Commerce Commission 


ECENTLY a group of explosives manufacturers 
after a very careful series of tests devised a modified 
shipping case for their product. The changes were thor- 
oughly tested and it was demonstrated to the satisfac- 
tion of both the prospective users of the box and the 
Bureau of Explosives of the American Railway Asso- 
ciation that the new container was superior to the one 
authorized by the shipper container regulations of the 
Interstate Commerce Commission. Arrangements were 
made, therefore, for an elaborate trial of the new case 
in practical shipping. 

A large sum was expended on the new containers. 
Some cars were actually loaded when the shippers sud- 
denly discovered that they could not move their product 
in these new type cases, since such shipment would be 
in direct conflict with the federal law which forbids 
the use of any containers except those formally ap- 
proved by the Interstate Commerce Commission. The 
shippers, therefore, took up the matter with the I.C.C. 
specialists and as soon as the necessary machinery 
could be set in motion a special order was issued per- 
mitting the use of the new containers on an experimental 
basis. 

Fortunately the government men co-operated cor- 
dially to expedite this order, but pending its issuance 
in due form the shippers were embarrassed by having 
a large number of cases already loaded on freight cars 
awaiting movement. They had failed to take account 
of the fact that no matter how willing, neither the 
railroads, the Bureau of Explosives, nor the staff of 
the I.C.C. can permit even experimental use of a new 
container. The law is strict in this matter, explicitly 
requiring railroads to decline all shipments not packaged 
according to the formal orders of the Commission. 

Under these circumstances those who desire to modify 
in any way the package or method of shipment of their 
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commodities, if they be “explosives or other dangerous 
articles,” should first consult with the I.C.C. staff and 
arrange definitely for the use of the modified package. 
They will thus save delay or embarrassment when 
they are actually ready to make shipments. Persons 
desiring such a change will doubtless find the Commis- 
sion staff cordial in its co-operation and assistance; 
but they cannot expect these men to make informal 
adjustment for the convenience of the shipper, since 
such modifications are illegal. 





Rubber Technologists 
Show Industrial Vision 


LANS for an international symposium on raw rub- 

ber to be held under the direction of John M. Bierer, 
chairman of the Rubber Section, American Chemical 
Society, are indicative of the leadership assumed by 
this live group of technologists. 

Too often the technical sessions of scientific societies 
comprise a large proportion of disorganized rehash, the 
authors of which seem to appear merely as a matter 
of personal record and with nothing substantial to offer. 
Contrast such wasteful and colorless meetings with the 
purposeful efforts of the Rubber Section during the 
past year. The subject—raw rubber—is timely, and the 
contributors to the symposium will appear by invita- 
tion, according to a well-balanced program that will 
touch every significant phase of the subject. 

Several specialists have even consented to journey 
overseas in order to speak. Scientific progress in the 
plantation industry; in wild rubber, South American 
and African; and in synthetic or artificial rubber, will 
be outlined. Rubber as a national asset, substitutes for 
rubber, the physical structure of rubber, the examination 
and testing of rubber, and the botany, chemistry and 
technology of guayule rubber will be some of the more 
specific topics that will receive attention. The econom- 
ics of reclaimed rubber will be discussed also. 

A program of this sort will not only advance the 
technology of the industry, but will help clarify a few 
somewhat confusing economic issues. Finally, it will 
bring closer together the technical man and the execu- 
tive. The high example set by the Rubber Section at 
its February sessions in Akron and for the coming 
September meeting in Philadelphia could with benefit 
be followed by some of the less virile scientific bodies. 





Relative Dust Hazards 
in Abrasives Industry 


ITH the rapid expansion of the aluminum oxide 

and silicon carbide abrasives industry one would 
expect a corresponding increase in pulmonary diseases, 
as both the manufacture and use of synthetic grinding 
wheels expose the worker to a certain irreducible con- 
centration of exceedingly hard, sharp and finely divided 
dust. However, extended clinical studies both in this 
country and in England show a remarkably small haz- 
ard, particularly as compared with that from the natura! 
sandstone wheel. 

From an examination of 58 workmen using machine- 
manufactured grinding wheels, Middleton, an English 
investigator, found that only 3 showed symptoms or 
physical signs of fibrosis. None had symptoms or signs 
of second- or third-degree fibrosis. On the other hand 
of 269 wet sandstone operators, 217 had some forn 
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fibrosis. From this and other reports made by English 
investigators it is apparent that the inhalation of dust 
from the artificial grinding wheel is not as dangerous 
as from the natural sandstone wheel. Two reasons 
have been advanced in explanation: 

1. An artificial grinding wheel of proper grain and 
grade will outwear at least 15 natural sandstones of the 
same size. 

2. It is believed that the inhalation of silica is the 
primary cause of fibrosis, and the higher the proportion 
of free silica, the more rapid the progress of the disease. 

Data cited by Drs. Clark and Simmons of the 
Norton Co., the workmen of which are continually 
under careful observation, definitely substantiate the 
conclusions reached in England. It is gratifying to 
find indications that the consumption of about 60,000,- 
000 Ib. of abrasive material, mainly in the form of 
grinding wheels, is not contributing to the already too 
formidable list of health hazards seemingly inseparabie 
from modern industry. 





Unfair Competition 
in Foreign Trade 


HAT in many ways is the most important case 

to come before the Tariff Commission since the 
passage of the Tariff Act of 1922 involves charges of 
unfair competition in the importation of a chemical 
engineering product. The petition of the Bakelite Cor- 
poration to make permanent the temporary embargo 
against imported synthetic resins marks the first at- 
tempt to use a means of defense previously overlooked 
by American industry. 

Congress in framing Sec. 316 of Title III of the 
Act of 1922, followed the suggestion of the Tariff Com- 
mission and embodied a radically new provision to 
safeguard the American manufacturer from unfair 
methods of competition and unfair acts in the importa- 
tion of foreign goods. This extended to the import 
trade practically the same prohibition against unfair 
competition as the Federal Trade Commission Act pro- 
vided for interstate commerce. Such practices as 
counterfeiting and imitating goods, commercial bribery. 
concealed and open bounties, full-line forcing and false 
and misleading advertising thus came under a ban 
which provided the penalty of additional duties, or in 
extreme cases the absolute exclusion of the imported 
product. Investigations under this act are made by 
the Tariff Commission; and after its findings are re- 
viewed on questions of law by the U. S. Court of Cus- 
toms Appeals they are transmitted for executive action. 

The present embargo was ordered by the President 
last April on the preliminary representation that the 
existence of the American industry was being threat- 
ened by the importation of low-priced imitations and 
their subsequent sale in such a manner as to take unfair 
advantage of the trademark, patents and good will 
of the domestic manufacturer. Formal hearings have 
been held at which both manufacturers and importers 
argued their cases. Final briefs were filed by each 
Within the past fortnight and a decision by the Tariff 
Commission is shortly to be expected. 

The outcome will be awaited with interest not alone 
bec ause of the significance of the American chemical 
industry involved. The case may establish a precedent 
that will help to rid business of unfair practices and 
thus remedy the ills from which many other of our 
domestic industries are suffering. 
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New Factors in 
Potash Situation 


ONCURRENT with attempts to uncover domestic 

supplies of potash, come reports that all is not well 
with the syndicate which controls the deposits in Ger- 
many and Alsace. For some time contrary views have 
been held by German producers relative to the method 
of marketing potash. In some quarters it was held that 
a lowering of prices to consumers would benefit the 
industry by creating a wider distribution. Advocates 
for a larger tonnage movement went so far as to seek 
control of the syndicate but were unsuccessful. 

Of greater significance, however, is the report that 
differences exist between German and Alsatian factors. 
The question of export quotas appears to be the rock 
on which ultimately the syndicate may be shattered. 
Prior to the war, production of potash in Alsace was 
relatively small amounting to about 6 per cent of the 
total output of the syndicate. When these mines came 
under French jurisdiction, improvements were made 
which brought about a material increase in output and 
in 1924 sales of the Alsatian product represented 34 
per cent of the distribution of the syndicate. 

Under the present agreement export trade in potash 
is allocated on a basis of 70 per cent to Germany and 
30 per cent to Alsace. As consumption of potash has 
not increased to an appreciable extent since 1913, it is 
apparent that the increase in export trade enjoyed by 
Alsace must work to the detriment of Germany. Fur- 
thermore, productive capacity of German mines is 
being increased by the introduction of modern equip- 
ment. Thus the question of finding a market for 
surplus stocks is becoming more acute. Will it lead to 
a price schedule adapted to stimulate consumption or 
will it give rise to a controversy over export quotas 
and spell the breaking up of the syndicate? 





Progress in Conditioning 
Deliquescent Salts 


REPARATION of chemicals in a form best suited 

to resist caking and deliquescent action during periods 
of high humidity is an important matter, especially for 
such industrial materials as must be handled in bulk. 

Manufacturers of concentrated fertilizer materials 
have found that the physical condition of the material 
is an exceedingly important factor in controlling caking. 
As a result the “graining” of these materials has been 
undertaken. One special form of graining has been 
developed independently by several investigators in this 
country and abroad. This process consists in atomizing 
the molten material or an extremely concentrated solu- 
tion of the salt in such a way that the droplets of 
material harden in the air. The result is a spherule of 
the substance, the size of which depends upon the 
conditions of spraying and solidification of the drops. 
These spherules have a minimum surface per unit of 
weight for any given size of grain and are consequently 
most slowly affected by atmospheric conditions. 

The technique of producing these spherules has been 
developed very successfully for two or three materials. 
Among the products so treated are certain of the 
concentrated fertilizer compounds such as urea, calcium 
nitrate with ammonium nitrate admixture, and perhaps 
some of the ammonium phosphates. The processes used 
are extremely simple and certainly should be readily 
adaptable to other industrial chemicals. 
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Institute of Chemical Engineers Holds 
Corrosion Symposium 


Resistance of stainless steels, corrosion of locomotive boilers and 
study of design with relation to severe service among principal 
topics of technical sessions convened in Berlin, N. H., June21 to24 


Editorial Staff Report 


EARLY 200 members and visitors attended the 
N 18th semi-annual meeting of the American In- 

stitute of Chemical Engineers which convened in 
Berlin and Gorham, N. H., from Monday, June 21 to 
Thursday the 24th. For the second time in eight years, 
the Institute enjoyed the hospitality of this center, 
which is so well known for its highly-developed paper 
industry and surpassing natural scenery. A large pro- 
portion of the gathering arrived by motor on the pre- 
ceding Sunday, and as the weather was favorable most 
of the time, the ambitious program of technical ses- 
sions, plant visits and social functions was completed 
with an efficiency characteristic of well-ordered chemi- 
cal engineering projects. 

The technical sessions were held on Monday, Tuesday 
and Wednesday mornings, the Berlin City Hall being 
available for this purpose. At luncheon on Monday, at 
the New Revere House, Mayor King of Berlin, Earl H. 
Lyford, president of the City Club, and George A. 
Richter, president of the Rotary Club, made addresses 


of welcome to the Institute. On Monday afternoon the 
sawmill and sulphite pulp mill of the Brown Co., were 
inspected by more than 100 members who were im- 
pressed by the magnitude of operations, the skill dis- 
played in mechanical handling of materials, and the ex- 
tensive integration of the industry—ranging from 
forest culture to the making of finished paper, chemicals 
and the utilization of numerous byproducts. In the 
evening a most successful smoker was held at the Mt. 
Madison House, Gorham, the headquarters of the In- 
stitute. Due to the witticisms of two black-face 
comedians, the virtues—and also failings—of many 
prominent chemical engineers were dramatized to the 
edification and amusement of those assembled. 

Tuesday marked the peak-load socially with a real 
lumberman’s dinner and field sports as a novel feature. 
Milan, 15 miles north of Berlin on the Androscoggin 
River, was an ideal setting for the generous outdoor 
repast of “North Country” dishes. Following the din- 
ner O. B. Brown, vice-president and treasurer of the 








Riverside Mill of the Brown Co., Berlin, N. H. Visited by the Institute. 
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Brown Co. welcomed the visiting engineers and guests. 
His speech was most cordial and contained a generous 
appreciation of the chemical engineering profession. 
Woodsmen entertained with song and dance and Presi- 
dent Moore made a brave attempt to sing “Alloutte,” but 
the air pressure failed after the third bar. The re- 
mainder is promised for some later meeting. Tree cut- 
ting and water sports featuring the prowess of lumber- 
man with axe, oar and pike, concluded the afternoon 
program. In the evening President and Mrs. Moore 
received at the Androscoggin Valley Country Club at 
Gorham, and the reception was followed by dancing. 

Wednesday, following luncheon at the New Revere 
House, the fibre conduit mill and kraft paper mill of the 
Brown Co., were visited. Fibre cylinders developed 
during the War as containers for shells have been modi- 
fied for peace-time uses, and the present product after 
forming on mandrels and drying, is impregnated with 
tar, the finished product finding wide use in electrical 
work. Gov. John G. Winant and Charles H. Herty, 
president of the Synthetic Organic Chemical Manufac- 
turers’ Association, spoke at a subscription dinner held 
in Berlin Wednesday evening. The formal program of 
the Institute was concluded on Thursday morning with 
a visit to the plant of the International Paper Co., 
Berlin, N. H. 

On Monday and Tuesday mornings subjects in the 
corrosion symposium were presented. First on the pro- 
gram was an “Introductory Paper” by Paul D. Merica, 
of the International Nickel Co., who outlined the prog- 
ress now being made in corrosion research. Present 
tendencies are against the so-called universal alloys the 
aim of which is to satisfy widely varying conditions of 
service. Instead, alloy types are being developed for 
specific purposes. This plan has yielded satisfactory 
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A comparison program has been the study of 
The use of some 
methods necessarily is limited by the physical proper- 


results. 
standard methods of fabrication. 


ties of the metal. Welding, casting, forging, rolling and 
drawing in particular have received attention. One of 
the definite advances has been for example, the welding 
of high chremium steels in the atomic hydrogen arc. 

F. F. Chapman of the du Pont Co. gave a paper on 
“Corrosive Effect of Nitric Acid, Mixed Acid and Sul- 
phuric Acid on Some of the New Alloys with Special 
Reference to Stainless Steels.” This study was made 
to develop suitable equipment for plants manufacturing 
and reclaiming nitric and sulphuric acids. 

Results of this work showed an excellent resistance 
of nearly all the chromium steels, that is the stainless 
steels of stainless irons to all strengths of nitric acid 
at all temperatures up to the boiling point. The author 
said that 50 per cent nitric acid at its boiling point 
indicates corrosion, but not enough to eliminate the use 
of stainless steel where a life of a few years would be 
considered satisfactory. Welded joints in chromium 
steel equipment are satisfactory if the correct technique 
of welding is mastered. In fact, laboratory tests on 
good welded joints showed nearly the same resistance 
to corrosion as did sheets of the same metal. Ap- 
parently the use of chromium steel of different com- 
pesitions in the same line is permissible. Occasionally, 
failures have been obtained in plant practice when the 
two steels have been used in the same line. This is the 
exception rather than the rule, as in some instances as 
many as four different chromium steels have been used 
in the same line for six months without definite signs 
of corrosion. Another application of chromium steel 
is in equipment for strong mixed acids, against which 
they have excellent resistance. 
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“Corrosive Effect of Nitric and Hydrochloric Acid 
on Lead Containing Small Amounts of Copper and Anti- 
mony” was the subject of a paper by J. C. Olsen, M. H. 
Quell and Wm. G. Holly of the Brooklyn Polytechnic 
Institute. In general, pure lead was found to be more 
satisfactory than alloys containing small amounts of 
antimony or copper. This was due probably to the 
firmly adherent protective film that is formed on pure 
lead. 

A companion to the discussion by F. F. Chapman was 
a paper by C. E. MacQuigg of the Union Carbide & 
Carbon Research Laboratories on “Chromium Alloys 
in Chemical Plant Apparatus.” The author said that 
chromium imparts oxidation resistance to the ferrous 
alloys and this holds true for oxidation in general, 
either wet or dry and at low or high temperatures. The 
resistance of the element chromium and its alloys to 
chemical attack by electrolyte resides in the inertness 
of the product formed as a protective film. This theory 
confirms the well-established experience in industry, 
namely, that after a relatively light initial scaling, the 
metal is protected from further oxidation by a tough, 
dense and closely adherent enamel-like coating. When 
used alone, unless it is present in amounts upward of at 
least 10 or 15 per cent, a chromium alloy will not have 
the best chemical resistance. The oxidation resistant 
property of chromium is also imparted to its alloys 
against attack in the wet way, nitric acid being without 
effect if the metal contains about 12 per cent or more 
of chromium even in the absence of other alloying 
elements in appreciable amounts. 

For resistance to wet attack in other than oxidizing 
media, no general rules can be formulated. Chromium 
and chrome-nickel have a remarkable versatility. Among 
the chemicals that are resisted are: Acetic acids, many 
hydroxides, fruit and vegetable juices and mine waters. 
Against sulphuric acid the ordinary chromium-iron 
alloys are not reliable under all conditions, although 
some of the installations have been successful. Un- 
fortunately, they are easily attacked by hydrochloric 
acid. Sulphur and sulphur gases are practically with- 
out effect on straight high-chromium alloys. The pres- 
ence of nickel, however, is to be avoided due to its re- 
actions with sulphur. 

“Rolled Zinc and Zinc-Coated Products for Industrial 
Structures” was the subject of discussion by John B. 
Hubbell and William H. Finkeldey of the Research Lab- 
oratory, New Jersey Zinc Co. The authors pointed out 
that atmospheric deterioration, uncomplicated by any 
unusual chemical conditions, is an almost universal cor- 
rosion problem, and in many industries in which chemi- 
cal engineers are interested, it is predominant. For 
this type of service, zinc makes an excellent roofing 
material. The following precautions should, however, 
be observed: 

1. Zine, like copper, has a fairly high co-efficient of 
thermal expansion. Consequently it is necessary to de- 
sign a roof with suitable expansion joints to prevent 
buckling. 

2. Compared to steel, zinc has low tensile strength 
and consequently it should be supported adequately to 
obtain the best results. Recommended specifications 
for roof construction were given by the authors. 

3. In laying zinc over a full-sheathed board roof, 
gypsum block or concrete, a layer of building paper of 
the moisture-proof type should first be placed on the 
roof, in order to prevent excessive condensation on the 
under side of the metal. 
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In a report entitled “Corrosion of Flues and Sheets in 
Locomotive Boilers,” by William M. Barr and Robert W. 
Savidge of the Union Pacific System, the necessity of 
selecting boiler tubes of homogeneous material and free 
from segregated impurities was stressed. The old 
process of cold drawing of tubes unquestionably was the 
source of much corrosion and probably of embrittle- 
ment in strong alkaline solutions. In the cold process 
there is a chance that all of the tubes will not be uni- 
formly annealed and under this condition, some tubes 
are more susceptible to corrosion than are others. It is 
now possible to obtain hot-rolled boiler tubes. In this 
process, the metal is worked hot and the resulting 
crystal structure of the metal is likely to be fairly uni- 
form. 

Another important preventive measure in the treat- 
ment of boiler corrosion is the removal of incrusting 
matter from the feed water, thereby preventing scale, 
increasing the life of flues and fireboxes and reducing 
fuel cost. Proper water treatment goes further than 
this in the removal of oxygen before the water enters 
the boiler and in the regulation of the concentration of 
dissolved solids. Present practice is to remove the in- 
crusting solids and carry a slight excess of caustic soda 
because of its inhibitive effect on corrosion. Too great 
an excess of caustic soda or of sodium carbonate should 
be avoided, in order to prevent foaming, particularly 
in the presence of high concentration of dissolved solids. 
It is possible to carry an excess of 20 to 30 parts per 
million of caustic soda without interfering with the 
operation. This may be increased in some cases to 50 
to 60 parts per million without fear of embrittlement 
from the action of the caustic steel. The general con- 
sensus of opinion is that the embrittlement is due to 
strained or dirty steel in contact with water of extra 
causticity. Laboratory experiments have confirmed this. 

On Tuesday morning a paper communicated by W. S. 
Caleott of the du Pont Co. entitled “Working Corrosion- 
Resistant Metals” was read. This paper, which touched 
on numerous practical aspects of design and construc- 
tion in relation to corrosion resistant metals, is pub- 
lished in full elsewhere in this issue. 

Percy C. Kingsbury of the General Ceramics Co. and 
Floyd E. Mehrhof of Rutgers College presented a paper 
entitled “Stoneware Exhaust Fans and Blowers” in 
which was described the design and mechanical char- 
acteristics of modern equipment of this type. 

John H. Graff of the research department of the 
Brown Co., discussed the “Analysis of Statistics” in 
which was demonstrated methods of interpreting eco- 
nomic and technical data for the benefit of plant execu- 
tives and engineers. The data used were not of a chemi- 
cal engineering character, but were drawn from mate- 
rial of general economic interest, such as security and 
commodity prices, building statistics, railroad earnings 
and other factors from Babson’s statistical tables. The 
analytical method developed can, of course, be applied 
to any specific tabulation. 

R. H. Heilman of the Mellon Institute for Industrial 
Research described “Apparatus for the Determination 
of Thermal Conductivity of High-Temperature Insula- 
tion,” being the results of investigational work on the 
development of a flat-plate testing device for the accu- 
rate determination of the thermal conductivities of high- 
temperature heat installations and refractory materials. 
The apparatus developed is capable of measuring the 
thermal conductivity of materials at mean temperatures 
up to approximately 2,000 deg. F. A complete descrip- 
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tion of the apparatus was included together with experi- 
mental data showing the precision that can be expected 
with this type of testing equipment. 

P. E. Landolt and N. W. Sultzer of the Western Pre- 
cipitation Co., and the Research Corp., respectively, pre- 
sented a paper on “Sulphur Dioxide Gas Cleaning for 
Sulphite Liquor Production from Pyrites.” This paper 
was the outcome of extensive studies by pulp and paper 
manufacturers during the past year to determine the 
feasibility of using pyrites fines and concentrates in- 
stead of brimstone as the source of sulphur dioxide gas 
in the manufacture of sulphite liquor. The advantage 
lies in not only being able to use pyrites as the source 
of sulphur, in the event of high prices or difficulty in 
obtaining brimstone, but the equivalent cost of the sul- 
phur in pyrites is less than its equivalent cost in brim- 
stone. 

In the method described, the sulphur dioxide gas from 
pyrites roastings is first passed through a spray tower 
thereby removing the greater portion of the solid sus- 
pended matter, and the cooled gas is then treated in a 
Cottrell electrical precipitation installation to remove 
the remaining portion of the suspended dust and such 
acid mist and other matter that may be present as a 
result of the roasting operation. 

A design of the equipment in its present state of de- 
velopment was described, and it is said that such gas 
cleaning equipment should apply just as well to pulp 
and paper plants as to other operations in which the 
method has been a success. 

The concluding paper of the technical sessions was 
“Hydrogen Ion Control in Paper Manufacture” by W. A. 
Taylor, of the La Motte Chemical Products Co. A rapid 
method for determining hydrogen-ion concentration 
through colorimetric comparison with standardized in- 
dicator solutions was described. The technique of the 
method is said to be extremely simple, and capable of a 
precision of * of a pH unit in the hands of a non- 
technical workman or foreman. 


Colloid Chemists Gather at 
Cambridge 


Fourth national symposium held under auspices 
of the M. I. T. and Northeastern Section, 
A. C. §., is marked success 


HAT chemists in this country are alive to modern 

developments in the science is clearly demonstrated 
by the fact that more than 200 attended the Fourth 
National Colloid Symposium held at the Massachusetts 
Institute of Technology, Cambridge, Mass., June 23 to 
25 inclusive. 

Altogether 23 papers were presented, many of them 
being of profound interest, not only to the worker in 
pure research but also to the industrialists. A timely 
note was sounded by the guest of honor, Prof. James W. 
McBain of the University of Bristol, when he plead for 
emphasis on results actually obtained by experiment. 
Too often, results of real value are obscured by faulty 
theorizing in connection with publication. 

It would be difficult to single out any one outstanding 
paper from the meeting as there were many of unusual 
merit. Mention can be made of a few that have direct 
application to industrial problems. The paper by F. L. 
Browne and T. R. Truax on “The Place of Adhesion in 
the Gluing of Wood” around the most interesting dis- 
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cussion of the meeting. Mr. Browne predicted that soon 
it would be common practice to use waterless glues in 
place of those now on the market. Considerable time 
and energy is expended in removing water from the 
wood and at present the joiner puts most of this back 
when he glues the wood. This is one example of many 
brought out at the meeting where the research worker 
is able to aid industrial practice. 

A new test for the detergency of soaps was presented 
by T. R. Briggs and F. H. Rhodes in “The De-Inking 
of Paper.” The method used consists essentially in 
agitating a weighed sample of newspaper with the re- 
agent under test, washing it, and submitting the pulp 
to a color-matching device. The amount of ink removed 
is measured by the whiteness of the resultant pulp and 
removal is expressed as the fraction whiteness of pulp; 
whiteness of original paper before any ink was applied. 
All the common detergents were used and were found 
to be rated by the method in the same order as by 
laundry practice. 

Two papers on emulsions were presented. The first 
of these was by W. P. Davey on the manufacture of 
japan emulsions. The speaker gave word pictures of 
his conception of emulsions and of the manner of their 
stabilization. He outlined a method which has been in 
satisfactory operation for a number of years for the 
preparation of japanning emulsions. This consists es- 
sentially of slow agitation of water with a japan con- 
taining soap in solution. To break the emulsion, a 
hot piece of metal is plunged into it, thus precipitating 
a film of japan on the metal. The second emulsion 
paper was by Brian Mead, on “Emulsfication: A Study 
of Oil Soluble Emulsifying Agents,” and dealt with the 
principles underlying the breaking of crude-oil emul- 
sions. Details were given of the use of oleic and stearic 
acids as breaking agents for such emulsions, and also 
of their effect on the oil-water interfacial tension, as 
revealed by the stalagmometer. 

Another pair of papers may well bring to a close this 
necessarily brief survey of the meetings. An instruc- 
tive paper by W. H. Dore and O. L. Sponster on “The 
Structure of Ramie Cellulose as Derived from X-ray 
Data” gave a most encouraging example of the possi- 
bilities of this newest tool of the chemist to the elucida- 
tion of the structure of materials. A model was made 
by the authors and shown by Professor McBain, who 
read the paper, showing the actual structure of the 
cellulose molecules. Moreover, evidence was given 
showing how the structure changed on hydration, and 
altogether affording a satisfactory explanation of the 
physical and chemical changes that cellulose may 
undergo. G. L. Clark, in “X-rays and Colloids” gave 
the results of an important series of investigations on 
colloidal materials. Normally one considers rubber as 
being about as typical a non-crystalline material as can 
be imagined, and yet X-ray photographs show it to be 
crystalline or at least to contain crystalline material. 
Analysis of the data shows that the maximum number 
of C,H, groups in the unit cell for rubber is 6, for 
balata also 6 and for gutta percha 12. An interesting 
example of a gradual transition from collodial to crystal- 
line is afforded by gas black, which on successive heat- 
ing, shows a perfectly continuous transformation into 
the crystalline graphite. As Professor McBain com- 
mented, “the day is fast approaching when every re- 
search laboratory must have its X-ray outfit, together, 
with men capable of interpreting the data obtained 
thereby.” 
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Plant for the Production of 
Secondary Alcohols 


Located at Okmulgee, Okla- 
homa, at the Empire Refin- 
eries, Inc., this plant uses 
as its raw material the un- 
saturated hydrocarbons ob- 
tained in the cracking of 


petroleum distillates. These 
constituents are _ scrubbed 
from the gases by counter- 


current treatment with sul- 
phuric acid in the tower 
shown in the center of this 
picture. The alkyl acid 
esters formed are hydrolized 
in the building at the right 
to produce the alcohols and 
free the acid, 

The airplane photograph at 
the bottom of this page shows 


the relation of the alcohol 
plant to the cracking stills 
and other equipment at the 


Empire refinery. 














Commercial Production of 
Isopropyl Alcohol 


Olefine hydrocarbons from petroleum furnish 
basis of new and diversified 
chemical industry 


By S. D. Kirkpatrick 


Associate Editor, Chem. & Met. 


ONVINCING evidence of the progress being made 

in the utilization of petroleum as a raw material 
for chemical industry is to be found in the plant of the 
Empire Refineries, Inc., at Okmulgee, Oklahoma. Here, 
on a commercial scale, are to be seen the results of a 
laboratory research begun in January, 1918, and carried 
forward by the Doherty Research Company through the 
various stages that have led to its present state of 
development—i.e., the commercial manufacture of 
isopropyl, secondary butyl! and other secondary alcohols 
from the olefine hydrocarbons that result from the 
cracking of petroleum distillates. This alcohol plant, 
one of three in the United States, is second in size to 
that of the Standard Oil Company (New Jersey) who 
entered this field with the purchase of certain basic 
patents in 1919 and who subsequently carried on de- 
velopment work of a similar character to that of the 
Doherty organization. The Standard company first 


placed the manufacturing of isopropyl and higher alco- 
hols on a commercial basis and the Doherty organiza- 
tion entered the field independently sometime later as 
a result of its own research. 

The raw material of the Okmulgee plant is the gas 
produced in the cracking stills of the neighboring Em- 
pire refinery. Of the considerable quantity of gas that 
is available only a small portion is now used in the 
alcohol plant. The olefine hydrocarbons making up a 
small percentage of the gas is the source of all the 
alcohols, the gas being treated with sulphuric acid, by 
the well-known reaction wherein the olefines combine 
with the acid to form alkyl acid esters which are 
hydrolized to produce the alcohol and free the acid. If 
the temperature of the acid is sufficiently high, ethylene 
will react to form ethyl alcohol but since for various 
reasons this product is not desired, a low reaction tem- 
perature between the acid and the hydrocarbons is care- 
fully maintained and as result the ethylene passes 
through the process and is discharged with the exit 
gases. However, the principal reason for maintaining a 
low temperature is that the low temperature is most 
suitable for the major reaction and at this temperature 
ethylene does not react with the acid. 

The gas from the cracking stills, properly purified in 
case it is necessary to remove sulphur compounds, is 
compressed and is passed into the bottom of an absorb- 
ing tower. The moisture and liquid condensed as a re- 
sult of the compression are separated and the condensed 





Will Petroleum Rival Coal 
Tar as a Raw Material 
for Chemical Industry? 


We are producers of vast 


quantities ef petroleum prod- 
ucts We have an oppor- 
tunity to develop great 
chemical industries based on 
abundant raw material yet 
we use this possible source of 
untold riches only to move 
us from place to place I 
believe petroleum offers the 
same amazing possibilities as 
did coal tar I am not sug- 
gesting that anyone try to 
make a fortune from petro 
leum, but that the many 
scientific problems pushing 
forward for study be ap- 
proached in the same spirit 
that finally led to the 
triumphs attained in aro- 
matic chemistry.” 


Dr, James F. Norris 
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olefines are also introduced into the absorbing tower. 
Here the gases come in contact with the sulphuric acid 
which enters the top of the tower and as it falls to the 
bottom gradually becomes saturated with the hydro- 
carbons. The temperature within the tower is controlled 
by the circulation of brine through cooling coils. If 
the temperature and the rate of reaction have been 
properly controlled, the acid will have removed prac- 
tically all of the olefines (except ethylene) from the 
compressed exit gas which is piped to other parts of 
the plant to be burned under boilers or stills or utilized 
in other ways. 

The remainder of the process of manufacturing alco- 
hol is covered by patents under which the Standard Oil 
Company (New Jersey) and the Doherty organization 
are licensees. Neither of them is willing to have pub- 
lished the details of the process as actually used, fur- 
ther than shown in published patents on the subject, as 
such publications may lead to infringement of their pat- 
ent rights. 

The finished isopropyl and secondary butyl alcohols 
are made by a redistillation using especially efficient 
fractionation and purification by treating in various 
ways. These produce the highest quality product which 
the market requires. 


FROM TEST TUBE TO TANK CAR 


These secondary alcohols from petroleum, which ten 
years ago were rare curiosities found only in a few or- 
ganic chemical laboratories, have since become available 
in tank car lots and are finding useful application in 
many industries. The most important of the alcohols 
from the viewpoint of quantity available is isopropyl 
alcohol, CH,CH (OH) CH, which is solid under the trade 
name of Petrohol, having the following properties as 
compared with secondary butyl: CH,CHOHCH,CH, and 
secondary amyl C,H,CH(OH)CH: 








Chemical and Physical Properties of Alcohols from Petroleum 


Sec. Butyl Sec. Amyl 
99.5 deg. C. 119.0 deg. C, 
. 8063 . 8088 


Isopropy! 
Boiling point at 760 mm......... 82.4 deg. C. 
Specific gravity 20/4............ . 7855 
Constant boiling mixture with water 


a ee a ee 80.4deg.C. 87.5 deg.C. | Steam distills 
| at 92 deg. C. 
Specific gravity 20/4............. .816 . 862 
Alcohol by volume.............. 90.7 per cent 77.7 per cent 
{ Partial Partial 


{21.5 percent about 4 per 
| solution cent solution 


Solubility in water.............. Infinite 
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Petrohol is of a clean and sweet odor and the color 
is clear both before and after dilution with water. The 
odors of secondary butyl and secondary amy] are clean, 
secondary butyl is colorless and clear and secondary 
amyl] is not usually darker than pale yellow. 

Probably the most important of the present and 
potential industrial uses of these alcohols will be as 
solvents and as raw materials for organic chemical 
syntheses. The rapid growth of both the pyroxylin lac- 
quer and rayon industries has greatly increased the 
demand for volatile solvents and has encouraged the 
production of many new derivatives. A number of in- 
teresting compounds, such as isopropyl] chloride, second- 
ary butyl chloride and secondary amyl chloride, have 
already been synthesized from the higher alcohols ob- 
tained from petroleum. Further research is under way 
in many laboratories and other industrial applications 
are to be expected. 

The antiseptic and pharmacological properties of iso- 
propyl alcohol have also been studied and have led to 
the use of the product as a surgical antiseptic. It 
appears to have about twice the germicidal power of 
ethyl alcohol and yet has no markedly different effect 
on the skin. When injected intravenously it is more 
toxic than ethyl alcohol although its vapors are even 
less injurious. Small quantities taken internally have 
shown no harmful effects except to cause temporary 
depression. 

The higher alcohols, secondary hexyl, heptyl, octyl, 
nonyl, and decyl, which are the more valuable from a 
commercial point of view but.present in smaller quanti- 
ties, in the gases, will soon be obtained commercially 
and their production will doubtless be considerably ex- 
panded in the future, although they are not expected to 
be available for several months or perhaps a year. Tank 
car lots of petrohol are now being sold by the Standard 
Oil Company (New Jersey). 

While the preceding description is incomplete and 
the reactions involved are apparently comparatively 
simple, it will be appreciated that a great deal of 
pioneering development work was necessary to put the 
process on its present commercial basis. The progress 
thus made is a tribute to chemical engineering and 
augurs well for a much greater development in which 
petroleum may be expected to furnish the basis for a 

















new and extremely diversified chemical industry. 
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Largest of the Present Production Units for Which Petroleum Hydrocarbons Supply the Principal Raw Material 
Isopropyl alcohol plant of the Standard Oil Company of New Jersey at Bayway, N. J. 
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Technical and Economic Advances 
in Fertilizer Industry 


Uniform cost accounting system, plant management, prog- 
ress in sulphuric acid technology and general aspects of air- 
nitrogen industry are ,leading topics of current interest 


Epitor’s Note—The first annual convention of the new 
National Fertilizer Association convened at White Sulphur 
Springs, W. Va., June 7-10, was marked by a lively“interest 
in the leading technological and economic aspects of the 
industry. As was promised in our June issue, four of the 
papers that have broad significance to chemical engineers 
are published herewith in the form of signed abstracts. It 
is felt that the fertilizer industry should be congratulated on 
the scope and excellence of the technical program, which, it 
is hoped, will be maintained at the present high standards. 
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Fertilizer Production Costs 


A résumé by the Chairman of the Cost Ac- 
counting Committee of the National 
Fertilizer Association 


By B. A. McKinney 


Auditor, The F. S. Royster Guano Co., Norfolk, Va. 


O anyone who studies the subject of costs and pro- 

duction it will become clearer and clearer that the 
production of acid phosphate is the vital element in the 
fertilizer industry. It will also become apparent that 
a proper apprehension of the cost of producing this ele- 
ment is absolutely essential, if the industry is ever to 
operate on a sane and logical basis. 

To the owner, or any practical man, who looks for 
his income to the sale of his products, the elements of 
cost of any product are as follows: 

1. Production. 

2. Management. 
3. Administration. 
4. Marketing. 

If we translate these terms into accounting terms we 
find that they may be reduced to two, viz.: 


1. Plant expense: (materials, labor, etc., of pro- 
duction) ; 

2. Overhead: (management, administration and 
marketing). 


On the diagram given herewith, it will be seen that 
this division is graphically set out. 

Beginning with the plant expense, we have the three 
departments of the plant, and, noted in the frame repre- 
senting each department of the plant, are the expenses 
directly assignable as plant or production expenses, such 
as materials, labor, power, repairs, and depreciation; 
these are of similar nature for each of the three prod- 
ucts, and are the absolutely necessary, or direct, ex- 
penses of the production. 

But, before the cost of product is complete, we have 
shown above the diagram of the plant, the overhead ex- 
penses, which, as indicated by the lines, are a burden on 
the simple factory costs, and it is the allocating and 
placing of this burden properly of this overhead, so 
that it may fall correctly on the three products, that 


represents the principal problem in the cost accounting 
for fertilizers. 

Taking up these burdens, we have the factory office, 
which represents the superintendent and factory office 
force and the laboratory, the timekeeper, watchman and 
a charge for taxes and insurance. This class of ex- 
penses, known as factory management, bear upon the 
three departments in a proportion, and in a manner 
which we have been careful to point out. It will be 
seen that the burden lines indicate that this class of 
expenses falls upon the three producing departments, 
and, consequently, becomes a part of the manufactured 
cost of each of the three products. 

We next have the sales office, or marketing expense, 
consisting of the sales manager, salesmen, advertising 
and other expenses of distribution. We have pointed 
out that in the fertilizer industry this expense is in- 
curred almost entirely for the purpose of selling mixed 
fertilizers (milled and bagged acid phosphate being 
treated as a mixed fertilizer) ; and, in the diagram, it 
will be seen that the burden line is shown as indicating 
that the weight of this charge, or overhead, should fall 
on the product of the dry mixing department. 

We have left the general office, or administrative ex- 
penses, which include the officials, accounting forces, 
treasurer’s expenses and interest on investment or 
capital expense. A little thought will show that this 
burden falls not only on the three departments of the 
factory, but partially on the sales office. The principal 
thought here is that it has been the custom heretofore 
to largely ignore the general office expenses as part of 
the production costs, with the result that the products, 
especially sulphuric acid and acid phosphate, so far as 
their cost figures are concerned, very largely escaped 
any part of the general burden. 

It may be well to point out that the element of inter- 
est on investment has been almost utterly ignored. If 
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it will be borne in mind that the investment in the sul- 
phuric acid and acid phosphate departments represents 
by far the greater part of the investment of a company, 
it will be seen that a fearful mistake is made in not 
burdening these products with any portion of the carry- 
ing charge of the investment. I think it may be truly 
said that the practice heretofore has largely been as 
if the frame of expenses representing management, and 
the frame of expenses representing general office and 
capital, had been moved over to the right and placed 
directly above the sales office expenses in the diagram, 
so that the whole burden bore directly upon the dry 
mixing department frame. 

Now, if we were to consider that these outlets, shown 
at the bottom of each department frame, were openings, 
out of which the product poured (representing sales) it 
will be easily seen that the difference in pressure or 
cost burden would be on the product pouring out under 
the plan herewith given, and under the plan just de- 
scribed of placing the management and administrative 
frames directly above sales office frame. 

Of course, the problem has its complications aside 
from this simple diagram. We have tried to set out, 
and explain very fully, and simply, the departmental 
relationships, looking towards the proper placing of 
these burdens. A system has been constructed that can 
be kept with a simple day book, journal and ledger, if 
it is not desired to use anything else. We recognize 
what is vitally needed is a proper apprehension of the 
elements of costs of each of these products, and a plan 
of securing these costs without undue amount of 
elaboration. We think we have met these conditions, 
and it is my heartfelt hope that steps may be taken 
whereby they may be used and applied. 





Fertilizer Plant Economics 


Comparison of fireproof mechanical handling 
and wooden plants shows little in 
favor of former type 


By F. S. Lodge 


Director, Manufacturing Department, Armour Fertilizer Works 


HE building of fertilizer plants seems to have be- 
come somewhat of a habit. The industry has been 
like a flock of sheep—where one went, all followed. 
Territorial over-production is the result. Every manu- 
facturer should cause a careful survey to be made of 
the territory surrounding a proposed new location. The 
present as well as the potential consumption within 
reasonable freights should be carefully estimated. 
Existing dry-mixing plants should canvass present 
local producers carefully before expanding into acid 
phosphate production. The successful operation of an 
acid phosphate plant requires careful supervision of 
trained technical men. Consumers are too exacting to 
permit of an inferior product. The investment is large 
and the profits small. It is an operation wherein large 
tonnages are a requirement for low costs. Again I say, 
it is not sound economics to increase production or 
facilities when the article in question is already being 
manufactured beyond consumption, and with additional 
potential capacity also in existence. 
Chere is no defense for a 7-1-1 with its low-grade, 
low-analysis materials and its ordinarily bountiful sup- 
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ply of filler. Had the industry used the normal hign- 
grade high-analysis materials available to formulate 
goods of such high analysis that the consumer would 
not have to pay double manufacturing, bagging and 
freight costs nor unnecessary freights on excess quan- 
tities of useless filler, it would not now have been so 
much on the defensive. The future holds no brief for 
low-analysis goods. 12-4-4 is already looked on as stand- 
ard rather than high grade. 15-5-5 and 18-6-6 are al- 
ready sold in quantities. 

In an effort to somewhat offset the increasing cost 
of labor, as well as to meet the shortage of labor that 
exists or did exist in certain sections, the mechanical 
handling or crane type of factory was designed. It 
undoubtedly did meet the necessity in the latter crisis, 
but it is doubtful in the former case. When interest 
and depreciation are figured on the increased capital 
invested; when power and repairs are taken into ac- 
count, they will be found about to balance the labor and 
insurance credits. 

One other justification of the mechanical type fac- 
tory is the facility for intensive shipment. The ship- 
ping season is much shorter than formerly, and a plant 
must be prepared to handle the major portion of the 
business in a period of ten weeks. It would seem that 
the steel crane-type plant will probably be most justi- 
fied in locations of high and.scarce labor, and especially 
in plants of two shipping seasons when double tonnage 
can react on overhead. 

As a matter of comparison, a two-season fireproof 
steel and concrete plant with property and appur- 
tenances, including acid and acidulating ‘departments, 
and built with crane installation, capable of shipping 
100,000 tons per annum, is estimated to cost today ap- 
proximately $1,100,000. Under the same conditions a 
wooden frame type of building of the same capacity is 
estimated to cost approximately $700,000. In the case 
of the crane plant at its maximum output, a capital ex- 
penditure of $11 per ton of output is estimated as 
against $7 for the wooden type—a difference of $4 per 
ton or figuring 12 per cent depreciation and interest, 48 
cents per ton of output. This is just about the labor 
and insurance saving of the crane plant, power differ- 
ential being classed as labor. But in a bad season, if 
the plants only ship half capacity, this capital invest- 
ment jumps to $22 and $14 respectively—$8 per ton 
difference, or an overhead difference per ton of 98 cents 
with no change in the operating differential. 

However, the mortality of the wooden constructed 
fertilizer plants has been extremely high. Insurance 
statisticians state that paid losses have far exceeded 
collected premiums the past few years. The industry 
is facing increased insurance rates and is criticized for 
its lack of housekeeping from a fire risk standpoint. 
Rates are general. The carelessness of one factory re- 
flects on all. In order to reduce fire loss and in conse- 
quence insurance rates, every precaution should be 
taken in the plant. Frequent fire drills should be held. 
Careful periodical inspection of wiring, machinery and 
points of danger should be made. Fire-fighting equip- 
ment should be kept up to standard. These points being 
taken care of will better the fire record, and lower rates 
can be secured on this evidence. 

From an engineering viewpoint no type of plant has 
yet been designed to solve satisfactorily that curse of 
the factory—multiplicity of brands. It is estimated 
that 2 per cent of a mill’s daily capacity is lost for every 
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analysis change, provided a proper cutoff is secured. A 
factory shipping under such sales policies as appear to 
exist may easily lose 30 per cent of its possible capacity. 
Labor is paid by the hour and is standing still; the mill 
is running empty and power is being consumed; over- 
head is piling up, tonnage is not. Fewer brands permit 
better mechanical condition, more nearly correct 
analyses, more mechanical handling, consequently 
cheaper labor costs. This question has been agitated for 
several years. There has been much talk of the reduc- 
tion in the number of brands. Inspection of the reports 
of the state control officials shows little, if any, 
improvement. 





Progress in Sulphuric Acid 


Manufacture 


Outstanding development of the past forty 
years in relation to the production of 
acid phosphate fertilizer 


By P. C. Hoffman 


General Manager, Manufacturing Department of the Virginia- 
Carolina Chemical Corporation 


OME TIME ago a statement was made to the effect 

that practically no improvements had been accom- 
plished in the manufacturing methods of the fertilizer 
industry during the past 50 years. It would take too 
much time to cover the field as a whole, but I thought 
it might prove of interest to relate some of my personal 
experience in’ sulphuric acid manufacture during the 
past forty years, and outline briefly various economies 
and improvements that have been effected in that most 
important constituent of fertilizer manufacture. 

During the early part of 1886, while engaged in 
analytical control work for a fertilizer plant, I was 
called upon to supervise the operation of a sulphuric 
acid plant, which had recently been equipped with 
Glover and Gay-Lussac towers. It was a comparatively 
easy task to bring about a decided improvement in yield 
and nitre consumption as no attempt had previously 
been made at this factory to control operations by means 
of systematic gas analyses. 

At that time quite a number of plants were still oper- 
ating as plain chambers and most of the sulphuric acid 
was produced from imported brimstone. A few years 
later pyrites came into general use. The method of 
burning lump pyrites remains practically unchanged 
to-day, and while capable of excellent results, is depend- 
ing on skilled labor for successful operation. On the 
other hand, the method of burning fines-pyrites has 
been greatly improved. The mechanical Spence furnace 
constituted the first step in advance. It was, however, 
expensive to build and repairs were excessive. In the 
course of 5 years experience with this particular type 
of furnace, it was finally perfected so as to give fairly 
economical results. It could not, however, compete with 
the rotary type of furnace, first developed by Mc- 
Dougall Bros., and later on re-designed and put on a 
practical working basis by Herreshoff. In the course of 
time, this type of furnace has been further improved, 
so that today it is almost as simple to operate as a 
sulphur burner and is not dependent on skilled labor 
for efficient results. 

The productive capacity of an acid plant depends to 
a large extent on the absorbing capacity of the Gay- 
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Lussac towers. In other words, the higher the per- 
centage of nitrogen that can be held in the system with- 
out loss through the exit, the higher the production of 
sulphuric acid per cubic foot of chamber space. Where- 
as plain chambers formerly required about 30 cu.ft. 
of chamber space per pound of sulphur burned, with the 
advent of Glover and Gay-Lussac towers this require- 
ment was readily reduced to 20 cu.ft. Increased Gay- 
Lussac capacity permitted a still further reduction and 
about 30 years ago a plant operating on 15 cu.ft. 
chamber space was considered as doing good work. 

About that time, while making extensive repairs to 
a certain plant, it was decided to increase its capacity. 
The problem involved consisted of doing so without 
increasing the size of existing buildings. Preliminary 
experiments had been made with water cooling. While 
this proved beneficial, it soon developed that the water 
supply available was entirely inadequate. We finally 
designed an apparatus, which became known as an “in- 
tensifier.” Its purpose was to intensify reactions by 
thoroughly mixing and cooling the chamber gases. It 
was built of lead supported by suitable frame work and 
located between chambers. Over-all dimensions corre- 
sponded to cross section dimensions of chambers, being 
usually about 20 ft. high, 25 ft. long (equal to width 
of chamber) and 5 ft. wide. Top and bottom each 
consisted of a rectangular compartment about 3 x 4 x 25 
ft. Between these compartments were located, at about 
21 in. vertical distance apart, four smaller compart- 
ments 15 in. deep, 4 ft. wide and 25 ft. long. These 
various compartments were water-cooled and were intra- 
connected by means of a large number of vertical 3-in. 
or 4-in. lead pipes in staggered rows at sufficient dis- 
tance apart to permit easy access. Results obtained 
proved satisfactory and in subsequent years over 50 of 
these intensifiers were installed at various plants. Thus 
for example, a certain plant built 25 years ago, burning 
lump pyrites, consisted of eight chambers containing 
250,000 cu.ft. and eight intensifiers. It produced 60 
tons 50 deg. per day, equivalent to 10 cu.ft. chamber 
space per pound of sulphur burned, yielding 4.78 Ib. 
50 deg. acid with a consumption of 3.5 per cent nitrate 
of soda. This represents average results obtained for 
a period of 12 years continuous operation. With the ad- 
vent of the water spray system, incidental changes in 
chamber construction and other improvements, the in- 
tensifier, however, had outlived its usefulness, as it no 
longer proved economical from a cost of construction 
standpoint. 

Lunge in his first edition mentioned the possibility of 
spraying water into the chambers in lieu of steam, 
describing a combination steam and water spray. We 
operated several of these sprays as far back as 1887 
and continued experiments along that line during subse- 
quent years. The idea, of course, was to eventually dis- 
pense with the use of steam. This required a spray 
capable of atomizing water in relatively small quantities. 
We finally devised a combination lead and platinum 
spray, atomizing about 4 gal. of water per hour, and 
which operates for long periods with a minimum of 
attention. We did not find opportunity, however, to 
equip a plant entirely with water sprays until 1905. 
This first attempt proved a complete success from the 
start and resulted in a net saving of 100 lb. of coal per 
ton 50 deg. acid produced. In consequence we equipped 
all of our plants in this manner within a few years. 

At the same time fans were installed as draught pr 





tm imam i we a eee 6 Oe... 








July, 1926 





ducers in place of the usual steam jet in exit flue. At 
points where cheap electric power was available, this 
enabled us to dispense with steam entirely. At other 
points, where we had to produce our own power, we 
effected certain other economies, so that finally we re- 
duced coal requirements to 50 Ib. of coal per ton of 50 
deg. acid produced. Our best record today is at a plant 
producing sulphuric acid only, where, with a capacity 
of 150 tons 50 deg. acid per day, coal consumption four 
entire power requirements has not exceeded 40 lb. Ala- 
bama run-of-mine coal per ton of acid produced, for sev- 
eral years past. 


IMPROVEMENTS IN NITRE-POTTING 


One of the meanest operations in an acid plant is the 
“notting” of nitre and the resulting by-product “nitre 
cake” frequently constitutes a nuisance. We therefore 
developed a method whereby a solution of nitrate of 
soda was sprayed into the first chamber. This worked 
out very well, but it did increase wear on the sprays. 
As a final development we adopted the use of an inter- 
mediate tower located between Glover and first chamber. 
At that point temperatures are sufficiently high to ob- 
tain perfect denitration. The solution is run over this 
tower in a continuous stream. The tower itself is an 
excellent acid maker and the acid produced is kept sep- 
arate and usually flows direct to mill tank. Many years 
experience has demonstrated the fact that the very small 
amount of soda in this acid does not affect results ob- 
tained in the manufacture of acid phosphate. 

With the adoption of the water-spray system, the 
desirability of higher chambers soon became evident. 
In consequence chambers we have built during the past 
15 years have a minimum height of 30 ft. We consider 
a height of 38 ft. as representing the most economical 
type of construction under average conditions. 

The successful operation of an acid plant depends in 
a large measure on the respective efficiency of the Glover 
and Gay-Lussac towers. This efficiency is on the other 
hand dependent almost entirely on the method of pack- 
ing. In the old days it was a universal custom to pack 
these towers with quartz and coke respectively. If 
properly packed, fairly good results were obtainable. 
There was always, however, a certain amount of inher- 
ent guess work and frequently two towers packed with 
utmost care and operating under identical conditions 
gave entirely different results. Hence we adopted the 
use of vitrified brick of suitable dimensions many years 
ago. The use of this material permits the design of a 
tower with mathematical certainty, and while the cost 
of this type of packing figures higher than either quartz 
or coke, this increased cost is more than offset by the 
fact that a brick packed tower for a given productive 
capacity can be made of smaller dimensions. 

Among minor developments, we might mention the 
acid lift, which was first put on a practical working 
basis by Hughes and Lowndes, about 25 years ago. At 
our larger plants the use of this system for pumping 
acid enabled us to eliminate one man per shift. In the 
course of time these lifts have been perfected so that 
we can count on continuous operation for at least 5 
years and without requiring any repairs whatsoever, 
during that period. 


MoDERN CHAMBER PLANTS NEARLY AUTOMATIC 


In designing a modern sulphuric acid plant it is, of 
course, important to keep cost of construction down to 
the lowest possible minimum consistent with durability. 
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Of equal importance, however, are its operating quali- 
ties. Our aim is to have a plant work almost auto- 
matically or with a minimum amount of attention. 
Hence we usually provide from 7 to 8 cu.ft. of chamber 
space per pound of sulphur burned. After such a plant 
has been put on a proper working basis, it is nothing 
unusual for it to continue to operate for weeks at a 
time without requiring any further regulation. This in 
turn has enabled us to reduce labor requirements ma- 
terially. The operation of an average size plant re- 
quires only one man per 12-hour shift, 7 days per week 
and a helper in day time, 10 hours per day, 6 days per 
week, or a total of 3 men. A plant of this character 
operating on between 7 and 8 cu.ft. chamber space will 
consume not over 2.5 per cent nitre with a yield of 4.85 
lb. 50 deg. acid per pound of sulphur burned. Future 
plant operation will probably be controlled from a cen- 
tral station by means of recording instruments such as 
thermometers, hydrometers, oxygen test, etc., thus re- 
ducing labor requirements to an absolute minimum. 

Aside from the various improvements previously 
mentioned there have been quite a number of other 
developments during the past 40 years, the object of 
most of them being to reduce chamber space. Thus 
Lunge’s plate column, for example, represents a most 
efficient apparatus. Unfortunately, however, cost of in- 
stallation figures as a rule too high. This same objec- 
tion applies to practically all similar devices. In other 
words, the same investment applied to additional 
chamber space will accomplish usually the same result. 
Several types of “tower” plants dispensing with 
chambers entirely have also been developed. The most 
noteworthy of these is probably the tower system de- 
veloped by Opl in Austria about 17 years ago. In loca- 
tions where cost of lead figures high, and acid-proof 
brick or similar material can be obtained cheaply, it is 
possible that this type of plant can be built to good 
advantage. Among more recent developments might be 
mentioned the Packard water-cooled chamber. Its gen- 
eral type of construction is in line with the English 
practice of dispensing with the usual chamber building 
entirely. This feature is, of course, only feasible in a 
moderate climate, where snow and ice do not have to be 
considered. Another important requisite is an adequate 
water supply and the cost of pumping relatively large 
quantities of water continuously has to be reckoned 
with. On the whole, even if such a plant can be built 
at reduced cost, this is probably more than offset by 
the higher degree of skill required to operate such a 
plant successfully. 


INCREASED EFFICIENCY HAS LOWERED COSTS 


In conclusion I might state that relative cost of sul- 
phuric acid produced today figures just about $1 per 
ton less than it did 30 years ago, assuming cost of labor 
and materials as being the same, and including 6 per 
cent interest on investment. This is accounted for by 
the fact that yield has been increased from an average 
of 4.65 to 4.85, nitre consumption has been decreased 
from an average of 4.75 per cent to 2.50 per cent, and 
coal consumption reduced from 200 lb. to 50 lb. per ton 
50 deg. acid produced. Aside from this, better con- 
struction and improved operating methods have re- 
sulted in a reduction in the item of repairs fully 20c. 
per ton. Finally the complete capital cost of a sulphuric 
acid plant today figures at least 20 per cent less, assum- 
ing identical cost for labor and materials. 
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It would thus appear that on basis of present day re- 
sults the margin available for further cost reduction is 
nearly at a minimum. The greatest opportunity would 
seem to consist of further possible improvement in con- 
struction cost, thus reducing interest charge per ton of 
output. 
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The Air-Nitrogen Industry 
At Home and Abroad 


Recent developments and those on the imme- 
diate horizon hold promising technical 
and economic possibilities 


By Harry A. Curtis 


Professor of Chemical Engineering, Yale University 


oe nitrogen in various forms has long 
been one of the commodities of world trade, but 
the development of the air-nitrogen industry has greatly 
multiplied the possible producing centers. The nitro- 
gen situation in our own country is now linked closely 
with that in many others. We know fairly well what 
we may expect with regard to the supply of Chilean 
nitrate, but the air-nitrogen industry is new and we 
are as yet far from sensing its possibilities. The devel- 
opments in other countries are matters which concern 
us, both in their technical and economic aspects. 

In Germany a number of interesting developments 
have been made in the last few years, some of which 
may be mentioned as having direct bearing on our own 
problems. It will be recalled that after the war Ger- 
many undertook to protect her air-nitrogen industry 
by excluding Chilean nitrate from her imports. There 
was, however, a strong demand from agriculture for 
nitrate nitrogen and eventually the Government allowed 
small tonnages to enter. Meanwhile the air-nitrogen 
industry applied intensive research to the problem of 
converting its products to a more acceptable form for 
agriculture, this effort resulting presently in the pro- 
duction of several new fertilizer salts. Leuna-saltpeter 
was one of the first of these to be turned out in bulk. 
It consists of a mixture of equal parts of ammonium 
nitrate and ammonium sulphate and is much less hy- 
groscopic than the former salt. It contains both am- 
monia and nitrate nitrogen and is now widely used in 
Germany. Recently it has appeared among our imports 
from Germany, 21,315 tons having been imported dur- 
ing the first quarter of 1926. Mixtures of ammonium 
nitrate with potassium chloride and with calcium ni- 
trate are also being made in forms suitable for fer- 
tilizer. 


GERMANY MARKETS NEW FERTILIZERS 


Germany has also put on the market a number of new 
phosphorus containing fertilizers, such as Diammon- 
phos, carrying 19 per cent nitrogen and 47 per cent 
phosphoric anhydride; Leuna-phos, which is a mixture 
of Diammonphos with ammonium sulphate, containing 
20 per cent nitrogen with 15 per cent phosphoric anhy- 
dride; and finally Leunaphoska, carrying 13 per cent 
nitrogen, 10 per cent phosphoric anhydride and 13 per 
cent potash. 

Most of these special fertilizer salts were developed 
in Germany te meet her own agricultural needs. By 
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1923 the domestic production of nitrogen in Germany 
overtook the demand and she entered the export market 
with synthetic ammonium sulphate. In 1924 her ex- 
ports of this salt amounted to 114,000 tons and in 1925 
to 377,000 tons. Her total exports of synthetic nitro- 
gen for the year ending June 1, 1926, are estimated to 
have been 148,000 tons, the equivalent of 740,000 tons 
of ammonium sulphate. 

Next to developments in Germany those in England 
are most likely to influence our own situation. The 
plant at Billingham is now being enlarged under what 
amounts to a Government subsidy, the Government hav- 
ing guaranteed interest on a $10,000,000 debenture stock 
issue. The new equipment now being installed will 
bring the capacity to 70,000 tons of ammonia per year, 
or more than double the original capacity. Most of this 
ammonia is converted to sulphate by the gypsum 
process. It was reported recently that the United Alkali 
Works were also to enter on synthetic ammonia produc- 
tion, using the Casale process. 


SITUATION IN THIS COUNTRY 


The air-nitrogen industry in the United States is 
progressing steadily. The present situation may be 
summed up as in Table I, the rates of production being 
estimates based on the last information available. 





Table I 
Status of Air-Nitrogen Industry in United States, June, 1926 





Present Rate Capacity 
of Production per Day 


Company Plant Process In Tons of NH; 
Atmospheric Nitrogen 
Corporation. ....... Syracuse, 
 * Haber-Bosch 26—27 30 
Lasote, Inc....... .. Belle, W. Va. Claude...... 15—18 25 
Niagara Ammonia Co.. Niagara Falls, 
> ae Casale....... 12 16 


a’. 
Mathieson Alkali Wks. Nisgree Falls, 


 ) ae ere 5—10 10 
Pacific Ammonia Co... Seattle, Wash. F. N. R. L 
Roessler and Hasslacher 
SS: ere Niagara Falls, : 
Belle Alkali Co........ Belle, Oh ee hehataanets 0—} 1 
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In addition to the above plants, the Commercial Sol- 
vents Corporation of Terre Haute, Ind., is installing a 
plant of 15 tons per day capacity and two or three 
smaller installations are in progress. All of these are 
synthetic ammonia plants, and their combined capacity 
by the end of 1926 will be approximately 103 tons of 
ammonia per day, or say 25,400 tons of nitrogen annu- 
ally based on 300 days of operation per year. The 
market for anhydrous ammonia calls for about 15,000 
tons of nitrogen per year, and is expanding but prob- 
ably not fast enough to absorb all the synthetic am- 
monia available. The aqua ammonia market will take 
another 24,000 tons of nitrogen per year. The market 
available outside of the fertilizer field is roughly 51,000 
tons, which will apparently be large enough to absorb 
the synthetic production now in sight. 

The next few years will no doubt be critical ones for 
the air-nitrogen industry in the United States, for the 
market must be wrested from byproduct ammonia in 
order to permit the present synthetic plants to operate. 
Further expansion can not take place until the air- 
nitrogen products can move into the agricultural nitro- 
gen market, where the price levels are lower and where 
the exceptional initial purity of the synthetic product 
is of little advantage. 
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Promoting the Use of 
Specifications 


Details of certification plan proposed 
by Bureau of Standards 


OTWITHSTANDING the immense amount of time 
and labor represented in the formulation of spec- 
ifications, the fact remains that many excellent speci- 
fications well recognized ‘throughout industry are not 
being widely used at the present time because of the 
inability on the part of most purchasers to determine 
whether or not commodities delivered correspond to the 
specification requirements. A great impetus to the 
popularizing of the use of specifications could be given 
by eliminating this disadvantage to the small purchaser. 
As a solution to this problem, it has been proposed 
by the Bureau of Standards to have the seller certify 
that the commodities delivered have been tested by him 
and found to comply with certain well-established spec- 
ifications. 

Such benefits as are now derived from the use of 
specifications by large consumers would be made imme- 
diately available in full measure to the small consumer, 
with incidental advantages to the former of convenience 
in ordering and accepting commodities and of lessen- 
ing the price by reason of broadening the field of sup- 
ply. It would seem evident that to whatever extent 
the proposed plan could be made effective throughout 
industry the manufacturers would benefit from the well- 
known economies accompanying “mass production.” 

The Federal government is at present the outstand- 
ing buyer on the basis of specification and test. 
Through the Federal Specifications Board the Gov- 
ernment has set up master specifications for about 400 
commodities which it purchases for its own use. Many 
of these specifications are directly applicable for indus- 
trial use. Further impetus to the policy has been given 
by the action of State purchasing agents approving the 
proposal of the Department of Commerce to review the 
entire field for the purpose of formulating specifications 
and tests that will make it possible to put State and 
municipal buying on a specification basis. 

With a view to extending this general policy to indus- 
trial buying the Bureau of Standards proposes a plan 
to encourage the maximum number of purchasing 
agents to make use of the specifications of the Federal 
Specifications Board. The Bureau proposes to acquaint 
manufacturers with the F.S.B. specifications relating 
to their products, informing them that it is preparing 
lists of manufacturers desirous of supplying commod- 
ities in accordance with the specifications and willing 
to certify that the material thus supplied is guaranteed 
to comply with the requirements and tests of the spec- 
ifications. It will be optional with the manufacturer 
to permit or decline to have his name placed on such a 
list. This “willing-to-certify” list of manufacturers 
will then be made available to purchasing agents desir- 
ing to buy commodities on a specification basis. The 
certification plan will be further fortified by published 
lists of testing laboratories, competent to ascertain 
whether they do in fact meet the F.S.B. specifications. 

‘he Bureau of Standards has submitted more than 
1,000 outlines of this plan to public purchasers, tech- 
nical societies and trade associations of national stand- 
ing. Replies thus far received show that the plan will 
be endorsed by consumer organizations and that the 
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only opposition to the plan as a whole will come from 
such organizations as are not truly in favor of effec- 


tive standardization. The lists of “willing-to-certify” 
manufacturers will be utilized by many purchasers who 
do not now use specifications because of their inability 
to determine whether or not commodities delivered cor- 
respond to the specification requirements. 


TRADE ASSOCIATIONS CAN ASSIST 


Trade associations can co-operate in the proposed 
certification plan for promoting the use of specifications. 
They can acquaint their respective industries with the 
real significance of the proposal and benefits to be 
derived from it; co-operate in the preparation of spec- 
ifications; induce association members to put their 
names on the “willing-to-certify” list; educate dealers 
and retailers as to the benefits of the plan; and finally, 
when the time seems ripe, make sure that their mem- 
bers are keeping faith. 

It has been proposed that the certification plan should 
be applied to the specifications of the American Engi- 
neering Standards Committee as well as to those of the 
Federal Specifications Board. Another group of speci- 
fications to which the plan might be applied is that of 
the Society of Automotive Engineers. 

In view of the fact that the specifications of the 
A.E.S.C., the F.B.S., and the S.A.E. are being used 
rather extensively at the present time, it is believed 
that no confusion will be created by having the firms 
certify that the commodities manufactured and deliv- 
ered on orders based on these specifications do actually 
comply therewith. In fact, the application of the cer- 
tification plan to several groups of nationally recognized 
specifications will serve to draw attention to the present 
confusion and arouse interest in a greater uniformity. 

The list of manufacturers which it has been sug- 
gested be compiled by the Department of Commerce is 
not to be a list of such manufacturers as have actually 
issued certificates to the Government, but merely a list 
of manufacturers who say they are willing, when 
requested to do so by purchasers, to certify that com- 
modities sold under certain designated specifications do 
actually comply with these specifications. 

The existence of a thoroughly classified list of com- 
mercial testing laboratories, together with a list of 
other reliable “checking agencies,” will have a num- 
ber of beneficial effects in promoting the use of spec- 
ifications, not the least important of which will be the 
inducement offered to the large number of purchasers 
who have hitherto hesitated to buy on specifications. 

The outstanding fact in the specification situation 
at the present time is that a very great majority of the 
purchasers who should be using specification are not 
doing so. It is to this great group of purchasers that 
the certification plan will prove most beneficial. If, in 
addition to obtaining copies of as good specifications 
as can be written at the present time, all purchasers 
are able to secure lists of firms willing to manufac- 
ture to these specifications and to certify to compliance 
therewith, and lists of testing laboratories and checking 
agencies, many of these purchasers will readily adopt 
the specification method of buying. This is especially 
true of the purchasers of states and municipalities who 
are anxious to use specifications but have not thus far 
felt justified in doing so because of inability to deter- 
mine whether or not the commodities comply with the 
specification requirements. 
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Fabricating Heavy Equipment 
by Welding 


Description of methods used for making 
kilns and tanks that have proved 
to be successful 


By A. O. Miller 


The Reeves Brothers Co., Alliance, Ohio 


ELDING for the manufacture of small and light 

equipment used in the chemical engineering in- 
dustries has met with wide acceptance and the method 
is being more and more used each year. However, when 
it comes to using this method for the manufacture of 
heavy equipment, experience is not so wide and many 
hesitate to adopt it. 

In this connection some of the work done at our plant 
in recent years will be of interest as showing that weld- 
ing can be applied successfully to heavy work. 

Early in 1923 an order was placed with us for 3 
rotary lime kilns. These were of steel plate and were 
8 ft. inside diameter and 125 ft. long, with a thickness 
of plate of {-in. Two tires with 14 in. bases, resting 
on a 4-roller base supported the kiln so that it could 
be rotated by driving gears, making one revolution in 
1 min., 19 sec. Being supported at only two points it 
is subjected to alternating stresses as the kiln rotates. 
A point that is in compression when the shell is in one 
position is in tension when it has rotated 180 deg., thus 
giving a complete reversal of stress every half revo- 
lution. 

Two of these kilns were made by riveting, and the 
third was made by oxy-acetylene welding, in order to 
test the method. 

As the welding of such heavy cylinders had not been 
previously attempted the details of the procedure pre- 
sented many problems. One of the first of these was 
to obtain proficient welders. It was found that this 
could be done by selecting several good men and putting 
them through a thorough course of training, prior to 
the actual work on the kiln. 

In fabricating such a cylinder there are two types 
of seams: Girth seams extending around the circum- 
ference of the cylinder, and longitudinal seams extend- 
ing from one end to the other. The plates for the cyl- 
inder were beveled in the mill as follows: For longi- 
tudinal seams, 100 to 110 deg. single V with s-in. flat 
contact edge at the bottom of V; for girth seams, 90 
deg. double V with w-in. flat contact at center. All 
rivet holes for attaching the tires were punched in 
the mill and the plates were rolled to the proper radius 
before welding began. 

The longitudinal seams of all sections were welded 
first and the cylinders thus formed were then welded 
together to form the shell. Nickel-steel welding rod 
was used throughout. 

For welding the longitudinal seams the sections were 
set on rollers, tack-welded at one end, and the other 
spread | in. per ft. or about 2 in. total. These seams 
were then welded from the outside only, the welder 
taking particular care to see that the metal fused 
through to the bottom of the V. Some of the plates 
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were longer than these 8-ft. plates referred to above, 
but the general procedure was the same. 

In welding the various cylindrical sections together 
at the girth seam to form a continuous shell, it was 
necessary that the ends be not more than & in. out of 
true when the shell was completed. In fact, after com- 
pletion it was found that the two ends were only 2 in. 
out of line. The welding of these girth seams was 
done as follows: Adjacent sections were carefully lined 
upon rollers and spaced # in. apart at the ends being 
held by tack-welds at the quarters. Welding was done 
by two men, one working at the top on the outside weld, 
and the other working inside the cylinder on the inside 
weld, the cylinder being turned as necessary. 

In this particular job, since it was the first of its 
kind, the welded kiln cost considerably more than its 
riveted counterparts. However, with the experience 
gained duplicates could be constructed at a much lower 
figure. There is another factor that further decreases 
the cost. In the case mentioned above the shell of the 
welded kiln was of the same thickness as those of the 
riveted kilns. However, recently, after the kilns had 
been in practically continuous operation for nearly two 
years, a stress analysis was made on both types. The 
results indicate that a thinner welded shell, costing 
much less to fabricate would still have been stronger 
and more satisfactory than the riveted shell. 

The test showed that at no point did the stress ex- 
ceed 3,000 lb. per sq.in. the kiln running empty. This 
very low value seemed to indicate that the shell was 
thicker than was really necessary. In order to check 
this it was necessary to consider the effect of the load 
conditions. The kiln shell exclusive of driving gear 
and tires weighs 85,300 lIbs., and the firebrick lining 
weighs 273,300 lbs., making a total of 358,600 lbs. 
The normal load of limestone and lime is about 45,000 
lbs., but under certain conditions a ring may form in 
the kiln in the discharge end backing up the charge. 
The maximum load under these conditions is assumed 
to be 151,000 although this would probably never be 
reached in practice. Using these values shell stresses 
were calculated for both -in. and 34-in. thicknesses. 
It was found that even at maximum load the safety 
factor for the }4-in. shell would be 6.4 based on the 
elastic limit. 

Reducing the shell thickness from 2-in. to }-in. 
would result in saving about 8 tons of steel as well as 
reducing the welding cost at least one-third. A cor- 
responding reduction of costs in other items such as 
handling and freight would be made. Taking all these 
together, the cost of the welded kiln would be reduced 
well below that of the riveted kiln. 

The same stress analysis showed very clearly that for 
the riveted kiln the { in. thickness of plate was neces- 
sary. Even with that thickness, after two years’ opera- 
tion the apparent stresses in the riveted joints were 
from 2 to 24 times those actually existing in the welded 
joints. Due to the continually alternating stresses set 
up in the kiln shell, failure of some of the rivets is cer- 
tain to occur. In fact, operators of riveted rotary kilns 
must expect to shut down before many years, rip out 
the lining and redrive some of the rivets. With welded 
construction this necessity vanishes so that a decided 
reduction in operating costs can be added to the sav- 
ings noted above. This fact has been brought out by 
operating records. 

Four tanks to be used with a working pressure of 
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125 lb. per sq.in., in storing a volatile liquid at 70 deg. 
F., have been welded at our shop. These tanks are 
7 ft. inside dia., and 35 ft. long. The shells are of 
{t-in. plate with one head of 1-in. plate and other head 
of 18-in. plate. Both heads were curved outward and 
flanged in for securing to the shell. An 11x15-in. 
pressed steel manhole is provided in the center of the 
14-in. head. These tanks were double V welded inside 
and out by the oxy-acetylene process and tested to both 
250 and 375 Ib. per sq.in. 

As in the fabrication of the kiln the first problem on 
this job was the selection and training of welders. The 
material was then selected and it was decided to use 
j-in. plate in place of tt-in. The shell plates were first 
edge-planed to size and then double beveled on all four 
sides leaving rs-in. flat surface between the two bevels 
on each edge. The shell of each tank consisted of two 
courses each made up of 3 plates or a total of 6 plates 
per tank. After this beveling the plates were rolled 
to the proper curvature. Heads were formed from 
circular plates which were dished to a 7-ft. radius and 
then flanged so that the knuckle was about 3 in. from 
the edge of the head. With this design, the girth 
weld joining the head and the shell is away from the 
knuckle where the stresses are quite high. At the 
knuckle, the longitudinal forces along an element of 
the shell and the radial forces on the dished end result- 
ing from internal pressure are at an angle to each other. 
This results in a component acting toward the center 
of the tank which tends to contract the knuckle and 
adjacent sections forcing them towards a more hemi- 
spherical shape. For this reason the welded joint is 
placed well outside of the highly stressed knuckle zone 
where the stresses are lower. 

The three curved plates each 17 ft. 3 in. long x 89 in. 
wide forming each shell course were fastened together 
and tied up by means of clamps. The course was then 
set so that the seam to be welded was at the top, the 
welding being done from scaffolds. It was found that 
a spacing of 4 in. at the starting end and a spread of 
3 in. at the far end gave the best allowance for con- 
traction in the seam. Each course was welded first 
entirely from the outside, and the inside seam was then 
chipped out clean before completing the welds from 
that side. 

For welding the two courses together they were lined 
up on rollers spaced with a minimum of 34 in. and the 
seam tacked inside and out in 8 places. Welding was 
then started from opposite sides of the tanks between 
the tacks, one welder working on the outside V and 
the other on the inside V. When the two welds came 
together the unwelded V was chipped clean and 
the seams then completed. Girth seams joining the 
heads to shell are made in the same manner as the 
seams above. The manhole was welded into the man- 
hole head before the head was welded to the shell. 

The test was made by hydraulic pressure and was 
first carried at 250 lb. per sq.in. At this pressure all 
welds in the tank were hammered first with a 3-lb. 
sledge and then with a 5-lb. sledge. The pressure was 
then raised to 375 Ib. per sq.in. and held there for 
3 minutes. There was no evidence of deformation in 
the tank nor did any weld leaks develop. These tanks 
have been in service for some time now and have given 
Satisfactory results under severe operating conditions. 
As a result a number of other similar tanks have been 
ordered for the same type of work. 
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That the work described above is only a preliminary 
step in the application of the welded designs in chem- 
ical equipment, is borne out by the fact that we are 
at present welding another large chemical storage 
tank designed for working pressure much higher than 
those described above. It is not possible at this time 
to give further details on this last mentioned tank. 

As in the case of the kiln, the cost of these welded 
tanks has been slightly greater than a riveted job, but 
this has been due to the fact that it has been pioneer 
work, with no developed procedure to follow. In any 
case the difference in cost is well made up by the fact 
that the tanks are leak-proof. Aside from this, how- 
ever, there is every indication that investigations now 
under way will result in greatly reducing the first cost 
of heavy welded tanks. The field is one of great 
promise and it merits the close attention of all manu- 
facturers of chemical equipment. 


Tung Oil Production Succeeds 
In the United States 


Florida and other parts of the South prove 
suitable for growth and output 
of chinawood oil 


By Morris A. Hall 


White Plains, N, Y. 


UNG OIL, variously called chinawood oil and wood 

oil, which has hitherto been produced only in the 
uplands of China, has recently been brought into pro- 
duction in the United States. It is now being grown 
in northern Florida, and apparently from the experi- 
ments conducted there may be grown in any place that 
is not subjected to killing frosts for more than one or 
two days a year. 

There are 2,500 acres planted. The plantations con- 
sist of 300 acres planted by the American Tung Oil 
Corporation, formed from the membership of the 
American Paint & Varnish Association, 700 acres 
planted by the former president of that association, and 
the balance in small groves scattered over the northern 
part of Florida. 

The tree is of quick growth and rapidly comes to 
sufficient size for the production of nuts. A 2-year-old 
tree will produce about 100 nuts. Commercial quanti- 
ties are produced by the fourth or fifth year and the 
maximum yield is reached about the eleventh or twelfth 
year, continuing thereafter. The oldest tree in the 
United States is only about 17 years old, and still pro- 
ducing in large quantities. In China it is said that with 
no care or attention these trees reach ages of 40 or 50 
years. 

The trees are small and of such a nature that they 
may be planted rather closely, or interplanted with other 
larger and less tolerant forms. It has been suggested 
that they might be interplanted with pecans. These 
latter trees reach a height of 50 or 60 ft. and require 
spacing of 60 ft. The tung trees do not exceed 30 ft. 
in height and when planted alone it is suggested that 
they can best be planted at spaces of 124 ft. in rows 
25 or 30 ft. apart. In the seventh or eighth year every 
other tree of such a planting should be removed leav- 
ing a permanent spacing of 25x25 or 25x30 ft. 
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One pound of oil is secured from 8 lb. of nuts. A 
gallon of this oil will weigh 8 lb. Based on what is 
known of the trees in this country, the following table 
gives a reasonable estimation of production which may 
be expected, based on 12x30 ft. planting with later 
removal of half of the trees: 


Nuts per Value per Acre 
Tree @ 15e. per Lb. in 

Unhusked ~—Oil per Tree— Round Figures 

in Bushels Gal. Lb Oil Only 
Fourth year 0.50 0.37 2.9 $50 
Fifth year 1.00 0.70 5.6 100 
Sixth year 2.20 1.50 12.0 210 
Seventh year 3,00 2.20 17.6 310 

Half the trees removed after seventh year. 

Eighth year 3.70 2.60 20.5 175 
Ninth year 3.85 2.70 21.6 185 
Tenth year 4.10 2.85 22.8 195 
After tenth year 4.30 3.00 24.0 200 plus 


From a farmer’s standpoint, the pomace from the 
pressed seed has almost as great a value for fertilizer 
as the oil has for its uses. The weight of this press 
cake is about two-thirds the weight of the unpressed 
seed. It contains from 5.6 to 6 per cent of ammonia. 
Due to a poisonous content it is not suitable for cattle 
feed, but its high ammonia content gives it distinct 
value as a fertilizer. The nut production in the table 
above would give the following yields of pomace: 


Lb. per Acre 
Fourth year 662 
Fifth year 1,276 
Sixto year 2,736 
Seventh year 4,009 
Fighth year 2,338 
Ninth year 2,462 
Tenth year 2,667 
After tenth year 2,736 plus 


THe fruit of the tung tree consists of a husk con- 
taining from 3 to 5 nuts. A pile of this fruit is shown 
in Fig. 1, and Fig. 2 shows cross-section of a husk 
containing five nuts. Occasionally the number of nuts 
in a husk is greater and as many as eleven have been 
found in one husk. When the nuts are pressed with- 
out removing the husk or seed coats the production is 
30 to 34 per cent of oil. Methods used in China are 
cruder and produce but 20 per cent. Gardner has found 
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that American tung nuts properly handled in the Ander- 
son expeller with husks removed but kernels cracked 
and not removed, will produce 34 per cent of oil. 

In China it is the practice to let the nuts fall from 
the tree naturally and remain on the ground for a 
considerable time until the husks crack open. In fol- 
lowing this method fermentation frequently sets in, 
causing changes in the oil and the natural pigments 
of the seed, with the result that the oil is darker and 
of poorer quality. 

In its natural state the oil is colorless and neutral 
in reaction. When it is recovered by cold pressing, 
the color is light. Its peculiar properties are due to 
the elaeomargaric acid that it contains. 

The pure oil has a high specific gravity, exceeded only 
by castor oil. It has a refractive index higher than 
any other known oil. It has an exceptional drying 
power, much better than linseed oil. It has a high 
viscosity. When heated to 250 deg. C. or higher for 
a few minutes and then cooled it solidifies, forming a 
firm jelly that crumbles readily and is not sticky. It is 
quite poisonous. It is neutral, whereas Chinese oil con- 
tains about 7 per cent of free acid. The jelly test 
determines its purity, for adulterated oil gives a gel 
that is soft, sticky and will not crumble. 

From 1910 to 1914 imports from China averaged 
17,890,000 lb. annually. In 1922, 79,089,000 lb. were 
imported, in 1923, 87,292,000 lb., and in 1924, 81,588,000 
lb. In 1923 the price in China was 15.4 cents per lb., 
and in 1924, 13.6 cents. In recent years the average 
price has been 144 cents, with an upward tendency. 
The oil is composed principally of the glyceride of this 
acid, or elaeostearic acid as it is sometimes called. This 
has the composition C,,H,,0,, and is a stereoismeride 
of linoleic acid. The oil also contains 10 per cent or 
less of the glyceride of oleic acid and 2 to 8 per cent 
of saturated fatty acids, according to H. A. Gardner 
and J. Lewkowitsch. 

The following standard requirements for raw tung 
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Fig. 1—Tung Fruits from Florida Grown Trees 
Inside the husk of each of these fruits are from three to seven nuts from which oil is obtained by expression 
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Fig. 2—Cross-Section of a Tung Fruit 


This shows five nuts within the husk, each nut containing 
a crescent shaped kernel 


oil have been adopted by the American Society for 
Testing Materials and approved by the Paint Manufac- 
turers’ Association of the U. S. and the National Var- 
nish Manufacturers’ Association: 


Maximum Minimum 


Specific gravity at 15.5 deg. C oer . 0.943 0.939 
Acid number (alcohol-benzol) ; ; 7.0 er: 
Saponification number........ 195.0 190.0 

Per cent unsaponifiable matter ‘ 0.76 occeces 
Refractive index at 25 deg. C er ‘ “— 1.52 1.515 
Iodine number (Wijs)... ; ; ys 163.0 

A.S.T.M. heating test, minutes ; Siting ; 12.0 saa 


Continued planting, and the arrival at bearing age 
of trees now planted, will produce large quantities of 
American grown nuts, making large quantities of the 
oil available. The expansion of its usefulness is likely 
then to become a chemical engineering problem. 





Suggestions for High Pressure 
Research Equipment 


Rapid increase in the manufacture of synthetic 
products by the use of high pressures 
demands the development of 
suitable apparatus 


By F. A. Ernst 
Fixed Nitrogen Research Laboratory, U. S. Department of 
Agriculture, Washington, D. C. 
¢ b-- SUCCESSFUL, economical and safe employ- 
ment of high pressures from 100 to 1,000 atmos- 
pheres for the synthesis of ammonia, has paved the 
way for the use of such high pressures in a wide field 
of chemical reactions. Already synthetic alcohol, urea 
and other materials are coming into commercial pro- 
duction, while serious consideration is being given to 
other high pressure reactions and in many cases investi- 
gations have started. 
With the introduction of these high pressures, severe 
requirements in materials must be met and proper safe- 
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guards provided. Superimposed on high pressures in 
many cases is the further difficulty of relatively high 
temperatures and of corrosion. In meeting these con- 
ditions, a new technique for high pressure-operation is 
being developed. Current engineering practice in this 
new field is developing and changing rapidly. The 
equipment for the most part is not standard and can- 
not be secured commercially, ready for installation. 

As a result of six years of investigation of some 
high-pressure reactions at the Fixed Nitrogen Research 
Laboratory, a mechanical technique has been developed 
which has proven quite satisfactory. Some suggestions 
growing out of the experience of this laboratory will be 
offered in this paper. 


SELECTING MATERIALS 


In selecting the materials for fabrication of equip- 
ment to withstand the severe conditions, choice can be 
made from among the carbon steels, the alloy steels and 
the non-ferrous alloys. Carbon steels vary in carbon 
content from the 0.04 per cent commercially pure iron 
to the 1.4 per cent tool steel. The tensile strength of 
these steels in the annealed state is almost proportional 
to the carbon content. 

With an increase of carbon, however, there is a 
marked increase in cost, both of material and of work- 
ing. The high-carbon steels, therefore, have not found 
great use for withstanding high pressures. By proper 
heat treatment the tensile properties of mild steels can 
be increased to equal those of high-carbon steels. 

Where still greater strength is required resort can 
be had to the alloy steels. At this time the most impor- 
tant and widely used elements in alloying steel are 
nickel, chromium, and vanadium, either singly or in 
ccmbination with each other. According to Abbott, the 
presence of each 0.01 per cent of nickel in a steel up to 
8 per cent increases the tensile strength by 42 lb. per 
sq.in. A 5 per cent nickel, carbon steel would have a 
tensile strength of 21,000 lb. greater than a correspond- 
ing carbon steel. Such an increase in strength is, of 
course, important and valuable. Of vastly more impor- 
tance, however, is the effect of heat treatment. Proper 
heat treatment of nickel steel increases the strength 
enormously without materially lowering its ductility and 
toughness. 

The addition of chromium does not raise the tensile 
strength greatly, but by associating with carbon forms 
double carbides which, though extremely hard, are not 
so brittle as is iron carbide. To obtain its maximum 
advantages a chromium steel should be heat treated. 
In the annealed state it is no stronger than the plain 
carbon steel of the same carbon content. As a heat- 
treated chromium steel is less brittle than carbon steel 
of the same hardness it is usually better to obtain the 
desired hardness by increasing chromium rather than 
by adding more carbon. 

Besides its mechanical properties chromium increases 
the resistance of steel to corrosion. This corrosion resist- 
ance and its hardness as well is bringing chromium 
into great demand for chemical equipment not alone 
for alloying with steel but for electroplating as well. 
Stainless steel contains 12 to 14 per cent of chromium, 
while 22 to 28 per cent chromium steel is now being 
produced as a heat-resisting steel and sold under vari- 
ous trade names. 

Vanadium is seldom used alone for alloying steel. 
Its value lies in its deoxidizing and degasifying effects 
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on steel. Because of the extreme hardness and very 
high cost vanadium is not used in steels in quantities 
over 1 per cent. In fact, in practically all the com- 
mercial steels vanadium is present in amounts less than 
0.2 per cent. Vanadium as an alloy for steel is usually 
employed together with chromium. Under these condi- 
tions it has a very powerful effect on the steel even 
when present only in small quantities. 

Where corrosion must also be considered additional 
chromium may be added. For the conditions within an 
ammonia converter, where the pressure sustaining ves- 
sel must also withstand the active, hot, reducing 
ammonia gases at temperatures up to 500 deg. C., a 
2.5 per cent chromium, 0.2 vanadium, 0.37 carbon steel 
have been found very effective. For temperatures 
above this, the nickel-chrome alloy “Nichrome” has been 
used successfully. 


DESIGN OF EQUIPMENT 


For compressing gas for laboratory purposes, the 
system should be as simple as possible, requiring but 
minor attention. As the quantity of gas required as 
a rule is relatively small, use can be made of a water 
plunger. By means of a hydraulic pump, the water 
plunger is raised in the compression cylinder, com- 
pressing above it the gas admitted from the storage 
system. This compressed gas is then discharged to a 
storage cylinder and the water drained out of the com- 
pression cylinder ready for another compression. If 
the gas in the storage system is at holder pressure, 
the compression process must be rather slow. However, 
as compressors for delivery pressures up to 3,000 lb. 
per sq.in. are readily obtained commercially, much time 
can be saved by precompressing the gas to about 200 
atmospheres. 

A storage cylinder 3 in. in dia. x 4 ft. high with 
a contents of about 335 cu.in. would contain, at 1,000 
atmospheres and 25 deg. C., approximately 110 cu.ft. 
of a mixture of 3 parts of hydrogen and 1 part of 
nitrogen. In operation with both the compression and 
storage cylinders filled with gas at or slightly above 
the operating pressure, the pump need be operated 
only intermittently for a few revolutions at a time to 
keep up the pressure sufficiently high for the ordinary 
laboratory work. Hydraulic pumps are available com- 
mercially for service at pressures even above 1,000 
atmospheres. 

In measuring such pressures a dead-weight gage has 
been found more practicable than the dial or Bourdon 
tube gages that can be obtained commercially. In such 
a dead-weight gage, with a reservoir about two-thirds 
full of oil, the gas pressure entering the top of the 
reservoir is transmitted to the end of a piston by pres- 
sure acting through the oil. This piston is balanced 
by means of graduated weights placed on the disk on 
the top end of the piston and also by means of weights 
the effect of which is transmitted to the piston through 
a lever arm and yoke. The lever arm has a 5 to 1 
ratio thus greatly reducing the necessary balancing load 
for the pressure. 

The finishing of the piston and cylinder is of major 
importance in making such a gage. The fit must be 
such that there is practically no leakage of oil past the 
piston. In the case of the gage now in operation at 
the Fixed Nitrogen Research Laboratory, the piston is 
finished to 0.19254 in. while the cylinder is 0.19275 
in., making a difference of 0.0002 in. in the diameter. 
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To make such a cylinder a piece of material about twice 
as long as the finished cylinder was drilled and reamed. 
This reamed hole was then lapped, using No. 600 car- 
borundum. In these operations the cylinder tends to 
get a bell mouth at each end. The excess length was 
then cut off, one-half from each end leaving, by using a 
thin mixture of oil and carborundum for the final lap- 
ping operation, a perfect cylinder. The piston then was 
made to fit the cylinder and the weight figured from 
the finished piston. A plug was made to fit the cylin- 
der for use as a sizing plug for cutting the piston. This 
plug consisted of a split cylinder with an expanding 
cone. The piston stock was then cut, ground to the 
size of the plug, and finished by polishing with crocus 
cloth. Finished in this way, the fit is so close that 
the gage has been in daily operation at pressures up 
to 1,500 atmospheres without necessity for replacing 
the oil. 

In designing converter or autoclave heads, the retain- 
ing bolts are in compression when under loads and the 
bolt circle should be as nearly directly over the mean 
circumference of the gasket as possible thus reducing 
the moment in the head. The use of small bolts should 
be avoided. Bolts used should be as large as possible 
for the particular setup. Gasket material should be 
copper, silver or some other soft metal which will actu- 
ally flow under the pressure of the bolts, so that 
it fills up the small V grooves cut in both the cylinder 
and the head. 


ELECTRIC CONNECTIONS 


Where electric current is used it is frequently neces- 
sary to make a connection that will withstand the pres- 
sure of the chamber and at the same time will act as an 
insulation between the walls of the chamber and the 
entering lead. In making such a joint soapstone was 
used for the insulating material. This was “selected 
soapstone” which is cut with its faces parallel and 
perpendicular to the cleavage of the block. This soap- 
stone is cut into double-ended truncated cones with the 
contained angle of the cone less than 60 deg., prefer- 
ably 59 or even 58 deg. The seat and follower ring 
are then cut to a 60-deg. angle. As pressure is applied 
by means of the tightening gland, the tip of the cone 
may crumble, but line contact rather than surface con- 
tact is maintained. It has been found that when such 
a joint is properly made, the actual seal is secured at a 
point near the small end of the cone. If high-pressure 
cylinders are to be tested hydraulically before using, 
the hole in which the soapstone cone is to be used should 
be plugged, as soapstone deteriorates rapidly in water 
and will not hold the pressure. It will, however, hold 
its pressure in the presence of oil. 

High-pressure tubing for this class of work can be 
secured commercially in almost any needed size. 

A very effective pump or compressor valve is one of 
such relatively large diameter that the lift is exceed- 
ingly small. Such a valve breathes rather than pounds 
on its seat. Because of this the seat can be made to 
approach a knife edge in width and likewise the gas 
seal can approach line contact. This valve was found 
to be very effective. Because of its size it is not pos- 
sible to cut it directly into the head of the pump, but 
it must be made separately. A satisfactory pump pack- 
ing consists of alternate rings of babbitt and steel. 
With this packing, the packing gland need be turned 
only hand tight but will hold absolutely tight. 
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Protecting Thermocouples by 
Transparent Silica Tubes 


While ordinary fused silica tubes permit con- 
tamination in reducing atmospheres 
the transparent do not 


By R. A. Ragatz and O. A. Hougen 
Instructor’ and Assistant Professor in Chemical Engineering 
University of Wisconsin, Madison, Wis. 

T IS well known that the use of the ordinary fused 
silica protection tube of the translucent type permits 
serious contamination of the enclosed thermocouple 
when the tube is surrounded by a reducing atmosphere 
at high temperatures. Apparently this contamination 
is caused by the porosity of translucent silica which 
permits the penetration of reducing gases to the interior 
of the tube. Furthermore, when heated for extended 
periods above 1050 deg. C. such tubes rapidly devitrify 
and crumble, as shown in Technical Paper 170, U. S. 
Bureau of Standards, pages 90 and 91. A previous in- 
vestigation, reported in Chem. & Met., Vol. 29, p. 662, 
1923, showed that this contamination became apparent 
at temperatures above 900 deg. C., in a reducing at- 
mosphere. When the translucent tubes were heated for 
50 hours at 1000 deg. C. in an atmosphere containing 
carbon monoxide the enclosed noble metal couple 
showed a 3 per cent decrease in emf. and the enclosed 

chromel-alumel couple a 4 per cent reduction in emf. 
Because of the recent development of a new fused 
silica protection tube of the transparent type, it was 
deemed desirable to perform similar tests upon this 
new type of material. Twelve such tubes of the follow- 
ing average dimensions were obtained from the Thermal 
Syndicate: length, 12 in.; diameter, 0.4 in.; bore, 0.2 in. 
The experimental equipment used herewith was es- 
sentially the same as that used in the previous investi- 
gation with the following additional improvements: the 
use of a solid graphite cylinder instead of powdered 
graphite for enclosing the protection tubes and main- 
taining a reducing atmosphere, the use of a glazed 
alundum tube impervious to gases for the heating fur- 
nace and the use of reversing switches to compensate 
for stray contact emf. in the potentiometer circuit. 
Two types of couples were used in these tests, a base 
metal couple of chromel-alumel and a noble metal couple 


Table I—Effect of Various Heat Treatments Upon the Emf. of 
Thermocouples Protected with Transparest Silica Tubes 
Placed in a Reducing Atmosphere Containing 
Carbon Monoxide 























Noble Metal | Chromel-Alumel 
Couple Couple 
Heat Treatments Alumi- : | Alumi- 
| Zine num Zine | num 
Point Point Point Point 
| 419. 4°C. | 658.7°C. | 419. 4°C. | 658.7°C. 
Milli- Milli- | Milli Milli- 
volts volts | volts volts 
Original, after annealing...........| 3.432 5.817 17.42 27.64 
First 50 hr. period at 1000°C..-°°:| 3.435 | 5.822 | 17°50 | 27:78 
Second 50 hr. period at 1000°C.....! 3.435 5.824 | 17.54 27.82 
Third 50 hr. period at 1000°C...... 3.435 | 5.823 | 17.55 | 27.85 
Fourth 50 hr. period at 1000°C. 3.435 | 5.824 | 17.56 | 27.84 
Fifth 50 hr. period at 1000°C... 3.434 | 5.823 17.67 | 27.84 
Sixth 50 hr. period at 1000°C...... 3.436 5.827 17.77 27.92 
First 50 hr. period at 1100°C...... . 3.432 | 5.820 17.90 27.95 
Second 50 hr. period at 1100°C. | 3.432 5.817 18.01 27.93 
ist 50 hr. period at 1200°C... |} 3.431 5.817 Couple* 27.96 
| oroke 
Second 50 hr. period at 1200°C.....| 3.433 5. 820 
Fina! after annealing electrically... . 3.432 aie iS ascce h weake 
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* broke due to excessive oxidation by air enclosed in tube. 





Table Il—The Effect of an Oxidizing Atmosphere Upon 
Chromel-Alumel Thermocouples 























| Couple | Couple 2 
Heat Treatments ; Alumi- | , Alumi- 
| Zine num | Zine num 
| Point | Point Point Point 
| 419. 4°C. | 658.7°C. | 419. 4°C. |658.7°C. 
Milli Milli- | Milli- Milli 
volts | volts volts volts 
Original, after annealing........... 17.41 27.63 17.39 27. 63 
First 50 hr. period at 1000°C....... 17.52 | 27.74 17.51 27.75 
Second 50 hr. period at 1000°C.....| 17.54 27.74 17.53 27.78 
First 50 hr. period at 1100°C....... 17.67 27.76 17.71 27.81 
Second 50 hr. period at 1100°C..... 17.71 27.70 17.72 27.75 








of platinum—platinum-10 per cent rhodium. These 
couples were newly constructed and were annealed and 
calibrated before testing. The plan of procedure was 
to insert these couples into transparent silica tubes 
and to subject them to a series of heat treatments of 
50 hours’ duration each at various temperatures with 
the tubes surrounded by a reducing atmosphere of car- 
bon monoxide. After each heat treatment both thermo- 
couples were recalibrated at the melting points of zinc 
and aluminum furnished by the Bureau of Standards. 
In the testing furnace the protection tube and the en- 
closed thermocouple were immersed for a distance of 
6 in. into the heated reducing zone. Upon calibration, 
fully 4 in. of this same portion of the thermocouple 
were in a region of steep temperature gradient, this ar- 
rangement readily permitting detection of any con- 
tamination which might have occurred in the testing 
furnace. For each set of heat treatments at a given 
temperature a different pair of protection tubes were 
used. Visual examination of the transparent protection 
tubes after each heat treatment showed no alteration 
except for the tubes heated at 1200 deg. C. In this 
case slight surface devitrification was noticed after the 
end of the first 50-hour period and was more pronounced 
at the end of 100 hours. 

The constancy of emf. of the noble metal thermo- 
couple, as noted in Table 1, indicates that no contam- 
ination has occurred. The gradual rise in emf. of the 
chromel-alumel couple was not due to contamination by 
reducing gases, because as shown by the previous ex- 
periments, contamination by such gases causes a reduc- 
tion in emf. It was suspected that this gradual in- 
crease in emf. was due to some other cause, probably 
the oxidation of the thermoelements by air enclosed in 
the protection tubes. This supposition was tested ex- 
perimentally by subjecting two new chromel-alumel 
thermocouples to a series of heat treatments in an oxi- 
dizing atmosphere of air for periods of 50 hours each 
at various temperatures. The results, given in Table 2, 
show a steady rise in emf. due to oxidation. 

Besides the above method of testing for contamina- 
tion, homggeneity tests by the traverse methoa were 
made on the noble metal thermoelements after the last 
heat treatment. In this method, as shown in Technical 
Paper 170, U. S. Bureau of Standards, pages 228 to 
232, the used thermoelement was moved in contact with 
one end of an unused thermoelement of the same 
composition with the point of contact maintained at 750 
deg. C. The contact emf. was recorded at regular dis- 
tances along the thermoelement under test. The maxi- 
mum variation in emf. along the used thermoelements 
was only 6 microvolts, indicating that the thermo- 
elements had suffered no appreciable contamination. In 
the purest thermoelements, variations of this magnitude 
may be expected. 
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Feasibility of Coke-Oven Hydrogen 
for Synthetic Ammonia 


Possibilities of progress depend upon profitable 
recovery of light oils and utilization of a byprod- 
uct ethylene mixture for conversion to alcohol 


By Barnett F. Dodge 


Fixed Nitrogen Research Laboratory 


any process for the fixation of nitrogen through 

ammonia synthesis has been stressed by all who 
have given attention to this problem. Claude in France 
was apparently the first to give serious thought to the 
possibility of obtaining the hydrogen from coke-oven 
gas. [G. Claude, Compt. rend., vol. 172, p. 974 (1921); 
Compt. rend., vol. 176, p. 394 (1923); Chimie et Indus- 
trie, vol. 11, p. 1055 (1924); J. Ind. Eng. Chem., vol. 14, 
p. 1118 (1922) ]. 

The experiments which he has made toward the 
separation of hydrogen from coke-oven gas have culmi- 
nated in the location of a plant at the Bethune Mines 
which is said to be in successful operation. Claude 
writes enthusiastically of the great advantages of ex- 
tracting hydrogen from gas that is otherwise purely a 
waste product; but all his publications lack any actual 
figures on the economics of the process. Furthermore, 
conditions in the coke-oven industry in this country 
might be quite different from those in France, and 
distinctly unfavorable to the utilization of this gas as 
a source of hydrogen. In order to obtain more definite 
information on this important subject, with particular 
reference to American conditions a preliminary survey 
was made at the Fixed Nitrogen Laboratory. The re- 
sults of this survey, which are summarized below, were 
obtained with a view to finding some kind of an answer 
to the questions: 

1. How much coke-oven gas might be available for 
this purpose and what value or values could be assigned 
to it or the hydrogen contained in it? 

2. Having arrived at a value for the hydrogen, how 
would a liquefaction process for extracting hydrogen 
from coke-oven gas compared with other methods for 
preparing the hydrogen for ammonia synthesis, par- 
ticularly with the water gas catalytic process? 

The fixation of 1 ton of ammonia will be taken as a 
basis for estimation, and 70 deg. F. and 14.7 lb. per 
sq.in. will be taken as a standard condition for gas 
volumes. On this basis, the theoretical hydrogen re- 
quirement would be 68,000 cu.ft. To estimate the prac- 
tical coke-oven gas requirement, there has been as- 
sumed a 10 per cent loss of hydrogen in ammonia 
synthesis due to purges and leakage (Report on the 
Fixation and Utilization of Nitrogen, No. 2041), a 19 
per cent hydrogen loss in the water scrubbing to remove 
Co, [R. S. Tour, Chem. & Met. Eng., vol. 26, p. 359 
(1922) ] and of the hydrogen going into the liquefaction 
process, there is assumed an extraction of 90 per cent, 
the remaining 10 per cent being dissolved in the liquid 
fraction (H. 8. Taylor, “Industrial Hydrogen”). For a 


T= importance of a cheap source of hydrogen in 
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typical run-of-oven gas containing 48 per cent hydrogen, 
the above assumptions lead to a gas requirement of 
195,000 cu.ft. per ton of NH,. 

The U. S. Geological Survey’s yearly publication of 
statistics for the coke industry furnishes much valuable 
information on the amount of gas produced and its 
distribution among various uses. In the following table 
are collected some of the most pertinent figures covering 
the period from 1920-24 inclusive. 








Table I—Coke-Oven Gas Production and Distribution 


(Volumes of gas are expressed as million cu.ft.) 





Year 1920 1921 1922 1923 1924 
Total gas produced... . 476,500 310,200 | 442,700 | 601,200 | 541,100 
Gas used for oven heating| 235,600 147,000 SE Uxéens : harass 
Gas used in steel and 


affiliated plants. 


| | 
151,800 | 98,400 145,000 200,100 187,200 
Gas distributed through | 


city mains........... 53,200 | 43,800 57,000 | 65,100 65,700 

Gas sold for industrial use| Included jin preced- 10,350 19,500 18,600 
ing ite|m | 

Gas burned under boilers 25,400 | 12,120 19,120 33,800 29,800 
Gas wasted... 10,380 8,860 GOse i ..<-. ate ae 
Per cent of total gas used 

for oven heating 49.5 47.4) 45.9 
Per cent total gas used in 

steel and affiliated 

OO eae 31.8 31.7 32.7 34.3 34.6 
Per cent gas distributed 

through city mains. 11.2 14.1 12.9 10.8 12.1 
Per cent gas sold for in- 

dustrial use......... eee ee arks 2.3 | 3.2 3.4 
Per cent gas burned 

under boilers........ 5.3 3.9 4.3 5.6 5.5 
Per cent gas wasted..... 2.2 2.9 3 5 Pea eee 


The bulk of the gas, about 80 per cent, is thus 
utilized for oven heating and for various heating pur- 
poses in affiliated steel plants. The hydrogen in this 
gas would suffice for the fixation of very large amounts 
of nitrogen, but this use of the hydrogen would be com- 
peting against -a well-established heating use. It is 
well known that the ovens may be heated with blue 
water gas and the new Becker type of oven made by the 
Koppers Co. permits the use of producer gas. In 
fact the use of producer gas for oven heating has been 
stated to have several advantages over the use of coke- 
oven gas (H. C. Porter, “Coal Carbonization”). If all 
the hydrogen were extracted from the gas used for 
oven heating and the deficiency in heating value made 
up by the addition of producer gas, the amount of coke 
necessary for the production of this producer gas would 
only amount to 4 per cent of the coal carbonized, which 
is less than the amount of coke regularly produced in 
the form of breeze and screenings. This form of coke 
which is either wasted or disposed of at a very low 
figure has been successfully used to make producer gas. 

Any satisfactory figure for the value of the coke- 
oven gas that is used for oven heating or used in steel 
plants is hard to obtain. In .the bulletin of th: 
Geological Survey for 1922 the gas used in steel mill: 
was valued by the coke-oven operators at from $0.06 t: 
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$0.30 per M, the average for the whole industry being 
$0.11. This is certainly too low and is probably merely 
a bookkeeping value. It would not be a safe value on 
which to base any cost figures on a nitrogen fixation 
process. An approximate estimate of the value of the 
hydrogen in this gas might be obtained from the value 
of an equivalent amount of substitute gaseous fuel, 
either producer gas, natural gas, or water gas. Tests 
on producer-gas fired ovens have shown that about 3.6 
times as much producer gas as coke-oven gas must be 
used. . Assuming that producer gas of 135 B.t.u. can 
be made from coal at $4 a ton for about 6c. per M cu.ft., 
total cost at the burners, coke-oven gas would be worth 
$0.21 per M, or the hydrogen in it would be valued at 


320 
B60 < $0.21 = $0.12 per M. 


On the basis of replacement of the hydrogen by blue 
water gas, it would be valued at $0.18 to $0.20 per M. 
If the hydrogen could be replaced by producer gas 
from coke breeze, it might be valued at about $0.10 or 
even less. 

There remains as a possibility the 8 to 9 per cent of 
the gas which is either wasted, burned under boilers or 
sold for various industrial heating purposes. The total 
amount of gas included in these items for the year 1922 
(the last year for which complete returns have been 
published by the Geological Survey) was sufficient for 
the fixation of 270,000 tons of NH,. However, this 
amount of gas was distributed among some 65 to 70 
plants and it is important to determine the maximum 
amounts available at individual plants and how steady 
the supply is likely to be. For example, if gas were 
wasted in a very intermittent manner, large storage 
facilities would be necessary which would be likely 
to prove a serious obstacle in the way of utilizing such 
waste gas for NH, synthesis. Data for individual 
plants have been obtained through the courtesy of F. G. 
Tryon of the Geological Survey and by the aid of ques- 
tionnaires sent to certain of the plants. 

Considerable amounts of gas are regularly burned 
under boilers. Since this constitutes a fairly low-grade 
use for the gas, it is reasonable to suppose that gas 
so consumed is a possible source of hydrogen for NH, 
synthesis. The use of large amounts of gas in this 
way occurs mostly at those plants that are not operated 
in connection with steel plants. Most of this gas could 
probably be made available at a steady rate to an out- 
side consumer by utilizing blast furnace gas, tar, coke 
breeze and coal for firing the boilers. The value of this 
gas as reported by the coke-oven operators to the 
Geological Survey for the year 1922, varied from 0.3c. 
to 18c. per M cu.ft. the average for all plants being 
6.5e. It is generally figured as being worth its equiv- 
alent in terms of the cheapest available substitute fuel. 
On the basis of steam coal at $4 per ton, and assuming 
the same efficiencies with coal as with gas, coke oven 
gas would be worth about 9c. per M. In the opinion 
of some of the operators, considerable amounts of the 
fas used in this way might be contracted for at from 
10 to 15e. per M. The largest amount of gas so con- 
sumed at any one plant in 1924 would have furnished 
enough hydrogen to fix 30,000 tons of NH,. Further- 
more, the fixation plant could return a gas which would 
contain approximately 66 per cent of the heating value 
that was in the original coke-oven gas, so that it would 
only be necessary to find a substitute fuel for one-third 
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of the gas used under boilers. In addition to this the 
gas that could be returned after hydrogen extraction 
would be a highly purified gas of high heating value— 
over 800 B.t.u. per cu.ft.—and might find special uses 
which would render it more valuable than the original 
coke-oven gas. If a substitute fuel were used to 
release all the gas burned as boiler fuel and the gas 
after hydrogen extraction were returned to the coke 
plant, then it should be possible to extract an amount 
of hydrogen equivalent in heating value to all the coke- 
oven gas fired under boilers and still satisfy all the 
other demands for the gas. On this basis, the above 
plant could supply enough hydrogen to fix annually 
90,000 tons of NH,. On this basis there were 8 coke- 
oven plants in the United States in 1924 burning suffi- 
cient gas under boilers to fix more than 50 tons of 
NH, per day at each plant. Assuming that this hy- 
drogen could be obtained at a price equivalent to coal 
at $4 per ton as substitute fuel, it would cost about 5c. 
per M cu.ft. 

Considerable amounts of coke-oven gas are now sold 
to outside consumers other than that distributed 
through city mains. The amount so sold in 1924 con- 
tained sufficient hydrogen to fix 85,000 tons of NH, or 
figuring on the hydrogen equivalent of this gas, as was 
done in the case of gas burned under boilers and which 
seems to be logical if the residual gas after hydrogen 
extraction is returned to the coke plant, three times 
this amount could be fixed. According to the Geological 
Survey statistics for 1922, the average amount received 
from the sales of gas was llc. per M for the whole 
industry, with one large block of it selling at 4c. and 
the majority at 9c. As near as we have been able 
to ascertain from opinions obtained in 1925, from some 
of the operators in the Birmingham district, consider- 
able amounts of the gas might be available at about 
10c. per M. In a locality where a demand existed for 
a very clean gas of high heating value it might be 
feasible for a fixation plant to purchase coke-oven gas, 
extract the hydrogen and sell the surplus gas for indus- 
trial heating. 

In ordinary coke-oven practice, only about 25 to 30 
per cent of the hydrogen in the coal appears as free 
hydrogen in the gas. From the standpoint of ammonia 
synthesis, it is pertinent to inquire into the possibilities 
of increasing both the amount and concentration of the 
hydrogen in the gas. Assuming that coking coals 
contain an average of 5.0 per cent H on the dry basis, 
and 5.0 per cent oxygen, that the hydrogen equivalent 
of the oxygen is eliminated as H,O, and taking as a 
basis the analysis given above for a run-of-oven gas, the 
following hydrogen balance per ton of coal carbonized 
was made: 


Total met hydrogem..........sscccee0. 88.0 Ib. 
er er > te 
ET Ore Ore 39.1 “ 
eee: 
EE on cen ckevtehee sana pee 2.0 “ 
IN ob. cn v'on ose Dew ene boa anes a” 
Oe ee UN gs boo dba ee clrecea sais 4.5 “ 
MN os occ are alas 6 oS wipikack gids esti i * 
Total B accounted Tor... ..scccscccccn 82.5 “ 


If all the hydrogen in the hydrocarbons could be 
liberated by thermal decomposition the amount of hy- 
drogen per ton of coal could be multiplied by about 2.8. 
Methane is the most difficult of the hydrocarbons to 
decompose but its decomposition is practically complete 
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at 1,000 deg. C., though several hundred degrees higher 
are required to obtain complete decomposition at a rate 
compatible with commercial operation. The work of 
Weaver [Weaver, Chem. & Met. Eng., vol. 28, pp. 764; 
939: 1072 (1923)] and experiments by Simmersbach 
|F. H. Wagner, “Coal and Coke”) indicate that 85 to 90 
per cent of the hydrocarbons in coke-oven gas could 
be decomposed to carbon and hydrogen by heating to 
1,200 deg. C. The cost of such an operation is difficult 
to estimate in the absence of so much of the necessary 
data. Weaver has published cost estimates on the 
production of hydrogen by the thermal decomposition 
of oils and his lowest estimate for a plant producing 
1,650 M cu.ft. of hydrogen daily was $0.43 per M. How- 
ever, this includes an item of $0.17 for fuel and the raw 
material for hydrogen, and is based on the production 
of a much purer gas than would be necessary if the gas 
were to be used for hydrogen extraction by low tem- 
perature methods. If only 85 to 90 per cent of the 
CH, were to be decomposed, a lower temperature could 
be used, resulting in a higher thermal efficiency and 
lower depreciation. With a moderate thermal efficiency 
the separated carbon should provide sufficient fuel to do 
the cracking even when starting with cold gas. It ia 
also possible that the carbon might itself form a valu- 
able byproduct and aid in reducing the cost of the 
production of hydrogen. A carbon for use in rubber 
compounding is now being produced by the high-tem- 
perature decomposition of natural gas. Assuming that 
coke-oven gas which has been treated for byproduct 
recovery in the usual way is to be thermally decomposed, 
and assuming that all the ethylene and 90 per cent of 
the methane can be decomposed and that all the CO, 
will be reduced to CO, it is estimated that 1,000 cu.ft. 
of coke-oven gas would yield 1,360 cu.ft. of a gas of the 
following composition: 


H, 84.3 per cent 
co 8.8 per cent 
N, 4.4 per cent 
CH, 2.5 per cent 


Any increase in the hydrogen content would result in 
a material reduction in the cost of hydrogen extraction 
by a liquefaction process. 

Having briefly reviewed the question of the avail- 
ability of coke oven gas as a source of hydrogen and 
the possible value that might be assigned to the gas, 
it remains to compare the liquefaction process using 
coke-oven gas with the catalytic process on a cost basis. 
Since so many of the necessary data are lacking, this 
can only be done in a very approximate way, but the 
results should serve to show whether the liquefaction 
process is entirely out of the running or whether it is 
worthy of serious consideration. Patart [Memoires 
et. Compt. rend. des Trav. de la Soc. des Ing. Civ. de 
France, Bulletin of April-June (1912)] has attempted 
to compare the coke-oven gas liquefaction process with 
the water-gas catalytic process used at the Oppau 
plant, in such a way as to arrive at a maximum price 
that could be paid for coke-oven gas and still enable 
the liquefaction process to compete with the catalytic 
process. Patart’s figures for the latter process are 
said to be based on Oppau pre-war practice. On a 
basis of one metric ton of fixed nitrogen for a plant 
with a capacity of 100 tons per day, he estimates the 
cost of producing the hydrogen-nitrogen mixture ready 
for synthesis, at $39.64. In arriving at the cost for 
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the coke-oven gas liquefaction process, exclusive of the 
gas itself, he assumes: 

1. That the cost of extracting hydrogen from the gas 
by cryogenic methods is the same as the cost of extract- 
ing nitrogen from the air for the same volumes treated. 

2. That the cost of CO, removal, final purification and 
nitrogen addition are the same as for the catalytic 
process. 

Taking the cost of nitrogen as 14.2c. per M cu.ft. he 
finds $37.92 as the total cost exclusive of the gas, leav- 
ing $1.72 available for paying for coke-oven gas. As- 
suming approximately 100 M cu.ft. of hydrogen per ton, 
this means that the hydrogen in the coke-oven gas can 
cost no more than 1.7c. per M or if the residual gas 
left after hydrogen extraction is valued the same as 
hydrogen per B.t.u., then 3c. per M is the most that 
could be paid for coke-oven gas. There is certainly no 
appreciable quantity of coke-oven gas in this country 
available at so low a figure. The result obtained by 
Patart is a small difference of much larger numbers 
and it is easy to change it considerably by making 
slightly different assumptions. For example, L’heure 
|Memoires et Compt. Rend. d. Trav. Soc. Ing. Civ. 
de France, Bull., April-June, 1922] defending the 
Claude process, shows that by merely taking the correct 
figure of 78 per cent N, in the air instead of the approx- 
imate 80 per cent and considering coke-oven gas to con- 
tain 52 per cent H, instead of 50 per cent and allowing 
for the small amount of nitrogen that will be left in the 
H, by the liquefaction process, the price that can be 
paid for coke-oven gas is doubled. 

We have attempted to make a rough cost comparison 
of the two processes under conditions that might more 
nearly represent present practice in this country. The 
basic data used in making this comparison is briefly 
summarized below: 

1. Investment in Plant.—Patart gives $77 per annual 
ton of NH, as the total investment in a synthetic am- 
monia plant using the water-gas catalytic process for 
hydrogen. A figure @ $350 to $500 per annual ton has 
been stated to be more nearly correct for American 
conditions (U. S. Dept. of Commerce, Trade Information 
Bulletin No. 240, Pt. III of the Nitrogen Survey, by 
J. M. Braham; also, Report on the Fixation and Utiliza- 
tion of Nitrogen, No. 2041). A recent figure obtained 
in this country for the cost of a blue water gas plant, 
compared with the figures given by Patart for the cost 
of the gas producer section of the Oppau plant would 
indicate an investment of about $100 per annual ton. 
Ernst [Trans. Am. Inst. Chem. Eng. (preprint) ] gives 
a figure of $190 per annual ton for an ammonia plant 
with electrolytic hydrogen generators. For the first 
estimate to be given we have assumed $250 per annual 
ton, and for the percentage distribution among the va- 
rious sections of the plant, we have used Patart’s fig- 
ures with the exception of the gas-generating section 
where we have used figures for the total cost of the 
gases based on recent American practice. 

2. Cost of Blue Water Gas and Producer Gas.— After 
a study of figures from various sources we have chosen 
20c. per M for blue water gas and 7.5c. per M for 
producer gas from coke. 

3. Liquefaction Costs.—Reliable data for this item 
are difficult to obtain. The cost depends considerably 


on the size of the installation and on the cost of power. 
For the latter we will assume a figure of 1c. per kw.-hr. 
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Because of the scarcity of information on liquefaction 
costs, it seems worth while to go into a little more 
detail, and we give below a summary of some of the 
information on the basis of which we arrived at an 
approximate cost of nitrogen from the air. 


(a). British Ministry of Munitions Report (Basis 1,000 
cu.ft. of nitrogen for a plant of 56,000 cu.ft. per hr. capacity.) 





A ee oh, owe e eens. b hae ee are wee 1.06c. 
COONS POC Te eer er Teer eet 0.70c. 
I <i. ete cen eh eens 0.62c. 
Amortization (10 per cent)............ 3.80c. 
Energy (9.3 kw.-hr. at lc.).........++- 9.30c. 
Interest at 6 per cent..........005008- 2.30c. 

0 a aren a 17.78¢ 


These are presumably pre-war costs and might have 
to be increased somewhat for conditions at the present 
time. The above plant consists of two operating units 
and one spare, the units being one of the largest size 
Claude units for air separation. 


(b). Estimate Based Partly on Operating Test at U. S. 
Nitrate Plant No. 2. 


Energy, 8 kw.-hr. at le. ...........065 8.00c. 
SS EE See ee arene rns 2.30c. 
A ee ee ey eee 1.60c. 
a lao cw 0.71c. 


Fixed charges (15 per cent on an invest- 
ment of $3,700 per M cu.ft. per hr.).. 6.40c. 





Figures obtained from one of the oxygen companies 
indicate that the investment in an air separation plant 
is about $3,000 per M cu.ft. of nitrogen per hour. 

(c). Murray [Trans. Faraday Soc., vol. 18, p. 205 
(1922)] of the British Oxygen Co. gives the cost of 
oxygen from a 9,000 cu.ft. per hr. Claude plant as 
$1.09 per M. This is based on energy costing 2.7c. 
per kw.-hr. At lc. the cost per M is reduced to $0.67. 
On the assumption of a 90 per cent oxygen recovery and 
80 per cent nitrogen recovery, this corresponds to $0.20 
per M for nitrogen. 

A few other less complete estimates place the costs 
at about these same figures and it appears that 20c. 
per M is a fair figure for the cost of nitrogen. 

Various estimates for proposed liquefaction processes 
for the production of cheap oxygen have placed the cost 
much below this estimate. For example, the report of 
the Bureau of Mines on “The Use of Oxygen or Oxy- 
genated Air in Metallurgical and Allied Processes” esti- 
mates that oxygen can be produced in large plants at 
$3 per metric ton. On the assumption of 100 per cent 
yields, this is equivalent to 3c. per M for N,,. 

None of these processes has as yet demonstrated by 
actual operation that liquefaction costs can be lowered 
from the present values. However, a plant of the 
capacity that we are considering would require about 
15 units of the size of the large Claude units (9,000 
cu.ft. of O, per hr.) and it should be possible to effect 
a material reduction in liquefaction costs by the use of 
larger units. In translating these costs into those for 
hydrogen from coke-oven gas, the assumption has been 
made that the cost of treating equal volumes of air and 
coke-oven gas is the same and that only 80 per cent of 
the N, in air is recovered in air-separation systems. 
On this basis, we have arrived at a figure of 12.6c. as 
the cost to treat M cu.ft. of coke-oven gas. 

1. Water Gas Catalysis—We have used Patart’s fig- 
ures largely for the operating costs in this section with 
Some exceptions. On the assumption of 4 volumes of 
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steam per volume of gas to the catalyst, there would be 
required about 25,000 lb. per ton of NH,. By the use 
of steam interchangers as at Oppau [R. S. Tour, Chem. 
& Met. Eng., vol. 26, p. 307 (1922) ], practically two- 
thirds of this steam is recovered. We have assumed 
that 8,300 lb. of steam must be supplied at a cost of 
$0.40 per 1,000 lb. This gives a greater steam cost than 
in Patart’s estimate presumably due to the fact that 
much of the steam at Oppau is byproduct steam gen- 
erated from the exhaust of the gas engines, but a 
considerably lower cost than in the estimate based on 
results at U. S. Nitrate Plant No. 1. 

5. Cost of Labor and Supplies.—Patart charges labor 
at 14c. per hour. In making our estimates, we have 
assumed Patart’s estimates for the number of man- 
hours, but have multiplied the unit cost by 4. Further- 
more, we have doubled all his estimates for supplies. 
Incidentally, it may be mentioned that these items are 
relatively unimportant in the total cost estimate. 

6. Gas Purification.—The bulk of the CO, is assumed 
to be removed by means of water scrubbing under a 
pressure of 25 atm. The total amount of CO, to be 
removed in the liquefaction process is much less than 
in the case of the water-gas catalytic process so that the 
former should require a smaller scrubbing system. 
Nevertheless, we have assumed the same investment for 
both. The water requirement will be approximately the 
same for the two, being independent of the CO, con- 
centration if we assume the validity of Henry’s law. 
On the basis of the data given by Tour on Oppau prac- 
tice it is estimated that the total energy requirement 
for water pumping would be about 285 kw.-hr., or with 
a 60 per cent recovery of energy by a water turbine, the 
net requirement is 113 kw.-hr. Data on the motors 
driving the water pumps at Oppau call for 87 kw.-hr., 
so that we have assumed a mean value of 100 kw.-hr. 
Patart allows 300 kw.-hr. as the energy requirement for 
the water scrubbing, but this presumably includes the 
energy for CO, compression, which we have taken care 
of under another item. The amount of CO to be re- 
moved will be about the same in both cases. The cost 
of final purification has therefore been assumed to be 
the same for both processes. 

7. Cost for Compression of Gases.—The energy re- 
quirements for compression has been calculated from 
the ordinary expression for 3-stage compression based 
on ideal gases, assuming 60 per cent over-all efficiency 
and allowing 1.3 for the value of n in pv" = constant. 
For the catalytic process there would be about 158,000 
cu.ft. of gas from the CO converter to be compressed 
to 25 atm. and 100,000 cu.ft. from the CO, scrubbers to 
be compressed to 200 atm. The calculated energy for 
this is 1,100 kw.-hr. The compression of the coke-oven 
gas for the separation of hydrogen is taken care of in 
the liquefaction costs and we need here only to account 
for the compression of 100,000 cu.ft. of hydrogen and 
nitrogen from 1 to 200 atm. requiring about 900 kw.-hr. 
The total compression cost will be assumed propor- 
tional to the amount of energy used. 

8. Value of Byproduct Gas.—After liquefaction sep- 
aration of the hydrogen, there will be apparently 95,000 
cu.ft. of residual gas of 830 B.t.u. This is a very high 
grade fhel and might find various special uses. For 
example, we might regard it as being utilized in gas 
engines for power generation. If we take 18,500 B.t.u. 
as being the average heat consumption of gas engines 
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per kw.-hr. at the switchboard, and assume that the 
fuel gas represents one-third of the total cost of electric 
power generated in this way, then to deliver power at 
lc. per kw.-hr. the byproduct gas would be worth 15c. 
per M. If we figure the value of this gas on the basis 
of equivalence to coal at $4 per ton, we obtain 12.5c. 
per M. We might also regard it as being equivalent 
in value to an amount of coke-oven gas of the same 
heating value. On this basis it would be worth per M 


about times the coke oven gas per M. If the 


830 
560 
coke oven gas were to be purchased by an independent 
fixation plant, it would hardly be reasonable to suppose 
that the byproduct gas could be disposed of for more 
than or even as much as the coke-oven gas. On the 
other hand, the fixation plant would use about 3,000 
kw.-hr. of electrical energy per ton of NH, and the 
generation of this would consume about two-thirds of 
the gas and the remaining third could possibly be uti- 
lized for steam generation. In the detailed cost esti- 
mate given below, we have been conservative on this 
point, and only regarded the residual gas as being worth 
5c. per M. 

Cost Comparison of the Two Processes on the Basis 
of 1 ton of NH,.—Since this is to be mainly a compari- 
son, and not an absolute estimate of the cost of hydrogen 
by either process, we have assumed 100 per cent opera- 
tion and have allowed nothing for general expenses, 
contingencies and various other items that might 
reasonably be expected to be the same for both. 





Table Il—Water Gas Catalytic Process 
(a) Gas Generation 





Tae Guan. GE Water One Gt BASS. «co cccccccscceccee $15.60 
39,000 cu.ft. of producer gas $0.075................ 2.92 
See GUTe. GE MECN GE GAS ec ce cceneccscocsvens 0.60 
ee eee $19.12 
(b) Water Gas Catalysis 
8,300 Ib. of steam at $0.40 per 1,000............... $3.30 
i, a men, Ol MMs scecscawsdeadvenec’ « 0.15 
. otiw ae od renbed Oeendillas dbekd due bes ckb ave 0.48 
wien Cus. 6 opts» Uawanw bisa amed teat oie whd 1.20 
Maintenance and re pairs (10 per cent of the invest- 
DE? ¢éhedostneshee de dls backeodoodbiavaeandasncloa 4.07 
Fixed che urge 3 (20 per cent of inv estment)......... 8.15 
Total : ‘ 7.35 
(c) Water Scrubbing ‘<< 
Energy, 100 kw.-hr. at $0.01 $1.00 
i wedceed babighd.= oedvielesoe be edulued os cabedban 0.93 
Supplies ..... 0.27 
Maintenance and repairs 1.75 
Fixed charges 3.50 
5 
(4) Final Purification _— 
Energy, 175 kw.-hr. at $0.01 $1.75 
Labor “ 0.60 
ee 2.00 
Maintenance and repairs 2.33 
Fixed charges 4.65 
Dt theirs dawe baa waw’ vb een euehecdécacveweae eon $11.33 
(e) Gas Compression 
Energy, 1,100 kw.-hr. at $0.01..............$11.00 
Se np eee Eee 1.55 
tn ide wehbe alt oat wees 4.06 baad a 0.18 
Maintenance and re pairs eS SPs 3.22 
Fixed charges (15 per cent)........ 4.85 
tanec late ms liek inp Wt Wiis rer ee a4 bse $20 $0 
ME Sidehebe ckS 64 RbEs KER ebekbaenee bane 


This total represents the cost of about 100,000 cu.ft. 
of the purified and compressed gas ready for synthesis, 
so that the cost per M cu.ft. would be about $0.76. 

On the above basis, the coke-oven liquefaction process 
is about on a parity with the water-gas catalytic process. 
No claim is made for any great accuracy in this esti- 
mate, and it is undoubtedly open to many criticisms; 
but it at least seems to show that under the assumed 
conditions, the liquefaction process is worthy of serious 
consideration. 
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The cost for the liquefaction process would be mate- 
rially decreased by a reduction in liquefaction costs. 
If the cost could be reduced to that equivalent to oxygen 
at $3 per ton, as is claimed, the above cost for 1,000 
cu.ft. of the purified gas mixture would be reduced to 
about 59c. An increase in the hydrogen content of the 
gas (48 per cent H, assumed in the estimate) would 
also materially reduce the cost. On the other hand, a 








Table Il1I—Coke Oven Gas Liquefaction Process 
Coke-oven gas, 195,000 cu.ft. at $0.10............0500e 





DEBOO GUE. GE Wee GR BERGs 6c cccccccsccnecsestcccssens 00 

Liquefaction of 175,000 cu.ft. at $0.126 per M........... 22.00 
Water scrubbing and final purification (same as in 

_ - Xn eer pei tr eae errr se 18.78 

$0 

Gas compression ano x estimate under Table I......... 17.00 

TEED cb b6ebhCEDO NOR wOEROREKOO COREE ES 6900 454050 $81.28 

95,000 cu. i. = byproduct gas credited at $0.05 per M.... 976.53 


cd dO SaaS 06 606040 6d 6006646. Fe tub NO eo G8 











decrease in the investment per annual ton favors the 
catalytic process and at $100 per annual ton, the above 
method of arriving at costs would show the catalytic 
process to be somewhat cheaper. An increase in cost 
of coke or steam favors the liquefaction process. It is 
also fairly evident that not much more than 10c. per M. 
could be paid for coke-oven gas and certainly no more 
if the byproduct gas could not be disposed of at 5 to 
6c. per M. If the byproduct gas can be valued at a 
higher figure, say 10c., then 12.5c. could be paid for 
coke-oven gas for the liquefaction process to be on a 
parity with the catalytic process. 

If we assume that hydrogen is to be extracted from 
the oven-heating gas, the deficit in heating value to be 
made up with producer gas made from coke breeze, and 
if we value the hydrogen on the basis of the producer 
gas at 5c. per M, it would be worth about 12.8c. per M. 
Assuming all the other items in the above cost estimate 
to be the same, the cost of 1,000 cu.ft. of the purified and 
compressed gas ready for synthesis would then be 72.5c. 
per M. 

It is claimed by Claude [Trans. Faraday Soc., vol. 18, 
p. 219 (1922)] that an additional advantage for the 
coke-oven gas process lies in the fact that a byproduct 
of ethylene or a gas with a very high C,H, concentration 
may be obtained, which may be converted to ethyl 
alcohol. Assuming the 2.5 per cent of illuminants re- 
ported in the average run-of-oven gas from Koppers 
ovens to consist entirely of ethylene, and that 80 per 
cent of this may be recovered in a concentrated ferm 
by a liquefaction process and that an 80 per cent con- 
version to ethyl alcohol may be obtained, it should be 
possible to obtain about 0.28 gal. of alcohol per M cu.ft. 
of gas. This corresponds to about 32 gal. per ton of coal 
carbonized, which is almost as much as the crude light 
oil yields. The Claude plant at the Bethune mines is 
said to be recovering 0.31 gallons of alcohol per M cu.ft. 
of gas [Chimie et Industrie, vol. 13, p. 718 (1925).! 
Incidentally, the recovery of the light oils may be 
readily accomplished by the low-temperature process 
with little additional expense. 

Solely as a means of getting hydrogen for ammonia 
synthesis, the coke-oven gas liquefaction process wit! 
present liquefaction costs does not look particular! 
attractive, except when coke-oven gas could be obtained 
for less than 10c. per M cu.ft.; but when utilized at 
the same time to extract the light oils and a con- 
centrated ethylene mixture for conversion to alcohol, ‘t 
appears to have some promise. 
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Dehydration and Distillation 
of Coal Tars 


Some notes on British practice with 
reference to heat economy 
and modern equipment 


By C. H. S. Tupholme 


London, England 


EHYDRATED tar and the allied products gen- 

erally known as “refined tars” and “prepared tars” 
are employed for a number of purposes aside from road 
surface treatment, purposes which chiefly take advan- 
tage of the water-proofing and inert qualities of the tar. 
Examples of such applications are roofing felts, coarse 
black paints and varnishes, and electric cable insula- 
tion. A certain amount, not very much at present, is 
required for liquid fuel. It is probable that a demand 
will shortly arise for a tar free from water, which will 
normally command a better price than the raw material 
in which water is an impurity. 

The largest application in Britain, that of road sur- 
face treatment, demands not only freedom from water, 
but also a certain physical consistency (measured by 
the viscosity) and the minimum of suspended solids 
(free carbon), and water-soluble substances not desired 
in surface water (tar acids). The greater proportion 
of crude tars require, to conform with this specification, 
not only the removal of water, but also a certain pro- 
portion of oils. Hence the process of dehydration 
usually implies a partial distillation. 

In the majority of cases the treatment accorded is 
heating to over 200 deg. C. It is found, of course, that 
the water comes away much below this point, but, after 
the water is gone, the tar yields very little distillate 
until it reaches its true boiling point, which is, in most 
cases, in the neighborhood of 200 deg. C. 

In this connection it is instructive to calculate the 
thermal quantities, thus: Suppose 5 per cent of water 
and 3 per cent of light oil are removed at an average 
temperature of 110 deg. C.; that a further 5 per cent 
of oils is removed at an average temperature of 210 
deg. C., and the final temperature of the bulk is 220 
deg. C. Specific heat of tar 0.48; latent heat of oils 
average 80 (C. units). 


In 100 kg. of tar: 


Cals. 
87 kg. heated 15 to 220 deg. C. = 205 deg. C. 
87 x 0.48 x 205 = 8,561 
5 kg. (water) heated 15 to 110 deg. C., and 
evaporated 
5 x (95 + 536) = 3,155 
3 kg. (oil) heated 15 to 110 deg. C. and 
evaporated 
: 3 x (95 x 9.45 + 80) = 368) 
5 kg. (oil) heated 15 to 210 deg. C. b 1,207 


5 x (195 x 9.45 + 80) = 839} 





Cals. 12,923 


The relative quantities should be noted and also the 
fact that the largest is the bulk heating of the tar. 
In dehydrating tar by the use of pot stills, this heat 
is almost unrecoverable, and the large quantity of tar 
has to be cooled for further use. 

It is, of course, only ordinary good practice to utilize 
the two other heat quantities by condensing the distil- 
lates in coils immersed in the raw tar awaiting treat- 
ment. Adding them together it is found that 4,362 kg. 
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cal. are available. With 80 per cent efficiency in 
exchange, we can get this heat to raise another 100 kg. 
of tar 73 deg. C. 


SAVING HEAT IN DEHYDRATION 


A modern dehydrating plant is designed to use over 
and above the latent heats some proportions of the 
sensible heat otherwise lost in the outgoing tar. This 
type of heat exchange can, of course, be most effectively 
performed in continuously operating equipment, but not 
all such plants employ this particular heat exchange. 

A type of plant that has found great favor in Britain 
for maximum heat recovery is the Hird dehydrating 
plant. Here the tar enters a casing wherein it is heated 
by coils used for condensing the oil and water distil- 
lates. Leaving this in a partially heated state it passes 
through a heat exchanger consisting of a nest of tubes 
fitted in an inclosing cylindrical casing, with branches 
so arranged that the ingoing tar passes through the 
smaller passages, and the finished tar is outside them. 
The preheated tar is finally distilled by direct fire in 
a tubular still, consisting of a cast iron box with end 
plates of steel, in which are expanded a number of 
6-in. steel tubes of 4 in. thickness. 

The still is made thus so that the main fabric is 
unattacked by the corrosive impurities (chiefly fixed 
salts of ammonia) in the tar. The heating surfaces 
are made of steel tubes, as such materials are most 
easily replaced when corroded by any cause, or de- 
formed by overheating. The still is adapted for gas, 
oil or coke firing. Control is obtained by a thermometer 
with the bulb in the tar, which shows the finishing tem- 
perature. To regularize the tar flow, baffle plates are 
fitted so that the tar has a definite path to follow, 
visiting all portions of the still in turn. The vapors 
pass down the preheater coil, and any uncondensed 
vapors are taken care of by a final water cooled con- 
denser. It will be appreciated from the figures given 
above that a point can come where the total heat in 
the vapors may be more than the tar can take up, up 
to the average condensing point of the vapors (about 
100 deg. C.). 

FROTHING OF TAR 


Tar containing even small proportions of water can- 
not well be distilled in bulk owing to the familiar 
frothing trouble. This is recognized in the design of 
all dehydrators of the continuous type which have one 
common feature, i.e., only a small quantity of tar is 
under treatment at one time. The Hird plant contains 
only sufficient to cover the firing tubes by a few inches. 
Another type employs a coil into which tar is pumped 
and heated under pressure. When the pressure is re- 
leased the necessary heat for distillation is provided by 
the superheat of the bulk. Another system employs a 
still having plates in the vapor space whereon the 
entering tar is heated by the surrounding vapors. In 
each case freedom from frothing is the object of design. 

It has been shown that a small drop of water can 
be kept in suspension in a suitable liquid medium in 
which it is immiscible, and heated as high as 180 deg. 
C. before it evolves vapor. When the end comes, of 
course, it is a small explosion. In no case can tar be 
even approximately dehydrated at 100 deg. C., and 
quite 160 deg. C. may be taken as the minimum for 
practical purposes. 

A steam heated dehydrator recently put on the mar- 
ket is the Wikner still, which has several points of 
interest. Tar in the casing is heated, at the surface 
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only, by steam at boiler pressure in steel tubes. The 
lack of convection prevents ebullition except at the sur- 
face. The vapors pass down coils opening into the 
vapo™ space and are condensed in the lower layers of 
the tar. The stratification of the various temperature 
layers is stable, except that the water tends to rise to 
the surface and thereby to separate and boil off quietly. 

This still is, of course, designed primarily for con- 
tinuous operation. It has one feature of value—the 
fact that there is no fire to maintain means that it is 
quite safe and independent of supervision; it may be 
left standing at full heat overnight and started or 
atopped in a few seconds. Another recommendation, 
of course, is the fact that the steam heating is a highly 
efficient process thermally, and the raising of the steam 
itself is much higher in efficiency than any direct fire 
distillation of the tar is likely to be. The combined 
effect is a low fuel cost per ton. 

In nearly every case tar can be successfully dehy- 
drated by steam, assuming a reasonably good pressure, 
say 80 to 100 lb. The production to road tar specifica- 
tions will depend upon the composition of the tar. In 
some cases the final temperature necessary would be 
far beyond the powers of the steam. The Wikner plant 
was devised to give a preliminary treatment of tar 
before complete distillation. Frothing troubles are 
entirely eliminated, and the high temperature of the 
treated tar, together with its freedom from water, 
remove two of the loads from the fire-heated stills. 


TARS FOR ROAD USE 


The standard specifications for the two common 
classes of road tars are shown in the table. Most true 
coal tars can be converted into these grades by dehydra- 
tion or partial distillation at suitable temperatures. 
The permissible variations are of course based on the 
available raw materials, and are in some details quite 
broad. They tend to exclude more than a small propor- 
tion of water gas tars and Mond gas tars. The specific 
gravity range permits quite light vertical retort tars 
to be employed, and the same is true of the tar acid 
figure. It is doubtful, however, whether the original 
objection to tar acids (extraction by rain water) will 
ever be wholly satisfied. It has recently been suggested 
that tars with a high proportion of free carbon are the 
more adhesive to road metal, but so far there is little 
evidence to support this statemen. 

As indicated above, different makes of tar may cause 
considerably different lines of treatment to be adopted. 
Some of the heavier direct process coke-oven tars, such 
as the Otto tars, may be too heavy or viscous for the 
Road Board Specification even before any oil has been 
removed in a dehydrator. The Otto system, to take 
one example, is designed to condense the tar out of 
gas while sending forward the moisture (and therefore 
the ammonia) and the light oils for extraction in the 
rest of the plant. In practice this means that a large 
proportion of the naphthalene goes forward as well, and 
a highly vicious tar may result. 

Naphthalene is mentioned here because it, more than 
any other, is the substance whose presence or absence 
makes for higher or lower viscosity. In fact there have 
been cases of coke-oven tars so rich in naphthalene that 
treatment at 290 deg. C. was necessary to bring the 
viscosity up to Road Board Specification No. 1. 

The viscosity range appears to be numerically very 
wide, but actually it is found in the majority of cases 
that it represents only a small variation when converted 
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Specifications for British Road Board Tars, Nos. 1 and 2 


Requirement Tar No. I Tar No. 2 
Specific gravity at 15 deg. C. not sande than water or 
ammoniacal liquor, not more than. biuta 1.225 1. 240 
| per cent 
by weight 
Other distillate (light oils) below 170 deg. C., not 
more than : 1 per cent 
Distillate between 170 and 270 ‘deg. C., ‘(middle oils), by weight 
Ph kbd nkun cand eei nea liuse sb enlee hd cnetn 12.0 -24.0 10.0 -18.0 
per cent per cent 
by weight by weight 
Distillate between 270 and 300 deg. C. (heavy oils), 
Se sna ee ‘ 4.0-12.0 6.0- 12.0 
per cent per cent 
by weight by weight 
Phenols or crude tar acids, not more than. . 5.0 4.0 
per cent per cent 
by volume __— by volume 
Naphthalene, not more than....................... 8.0 5.0 
per cent per cent 
by weight by weight 
Free carbon, not more than... .. 22.0 24.0 
per cent per cent 
by weight by weight 
Consistency or viscosity, within the range........... 3.0- 20.0 20.0-100.0 
seconds seconds 


on terms of the permissible temperatures to be em- 
ployed in the dehydrator. The temperature control 
must be carefully standardized against actual results. 

It may be mentioned that various prepared mixtures 
are often made by “softening back” pitch with tar oils. 
These processes must be studied as it becomes possible 
to extract from the tar oils, the constituents which have 
more than fuel value, and the whole process may at 
any time be more profitable than simple dehydration. 
This handling also permits of the admixture of bitumen, 
oil, pitch, etc., as demanded in a particular case. 


DEHYDRATING WATER GAS TAR 


A special case for dehydration study is provided by 
water gas tar. This substance is an emulsion of water 
with light gravity tar made from petroleum oils cracked 
in a water gas carburetor, mixed with uncracked oil, 
carbon and ash dust of all grades of fineness. There 
is no doubt that in many cases a considerable decanta- 
tion could be practiced but for the dust. 

Much attention has been given to the mechanical 
separation of this mixture, and centrifugal machines 
of the high-speed type are coming into wider use. Tars 
of this description can be effectively distilled for dehy- 
dration in a still of suitable type by observing certain 
conditions. If, for example, using a Hird still, the 
material in the still is maintained at a sufficiently 
high temperature and the feed arranged so that pres- 
sure fluctuations in the still cannot affect its regularity, 
the area of disengagement and the vapor space are 
sufficient in most cases to allow of distillation without 
projection of liquid from the still. It should be noted 
in these cases (e.g., when the raw material contains 
20 per cent of water or over) that the advisability of 
heat exchange should be considered in the light of 
whether it will interfere with the functioning of the 
dehydrating still proper. Such a proportion of water 
cannot in any case be condensed in the tar, and once 
one has reconciled oneself to the distillation of 20 to 50 
per cent of water to get tar dehydrated, the relative 
importance of preheat to 100 deg. C. tends to diminish. 

A minor point in connection with free carbon is 
often lost sight of. It is well known that the addition 
of paraffinoid or other aliphatic oils to a high tempera- 
ture tar tends to precipitate free carbon, and that many 
tars from vertical retorts are non-aromatic in struc- 
ture, but it is an unfortunate fact that the mixing of 
tars from various sources is liable to result in carbon 
deposits. This is not usually found to be important 


in complete distillation as the pitch receives the solids, 
but in making fuel mixtures and so on, a muddy deposit 
may be found if a quantity is kept in hot storage. 
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Organic Acids 


are distributed to a wide range of consuming industries 


By Sidney D. Kirkpatrick 


Associate Editor, Chem. € Met. 


greater importance from the viewpoints of pro- 

duction and distribution, but the organic acids— 
particularly oxalic, lactic, formic, citric and tartaric 
—have certain common characteristics that have given 
them a well-defined position in the organization of chem- 
ical industry. Although 


() eat groups of chemical commodities are of 


no substitutes. In its principal use, which is as an 
acid rinse in commercial laundries, it is competitive with 
acetic and sulphuric acids, niter cake and other chem- 
icals of lower price. Lately sodium silicofluoride and 
mixtures containing this compound have become the 
principal competitors of oxalic acid in the laundries. 

Oxalic acid is largely used 
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able. Foreign competition group. 


The organic acids form one of the oldest groups 
of chemical commodities, yet one that has been 
strangely influenced by changes both in technology 
. : Synthetic processes have 
although all are widely dis- | sometimes brought on a new competition from which 

no tariff wall would afford protection. Artificial 

control of raw materials has, in some instances, dries. Chemical uses, in- 
| given these acids a truly international significance. 
| And all such developments have found interesting 
| reflection in the marketing characteristics of the 
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istic that has made them of 
unusual market significance, peculiarly susceptible to 
changing conditions in international trade. 


Oxalic Acid 


Now made from carbon monoxide and caustic 
soda, oxalic acid is of principal industrial impor- 
tance as an acid rinse in laundries, in the dyeing 
and printing of textiles and in various bleaching 
and cleansing compounds. 


Oxalic acid, industrially one of the most important 
of the synthetic organic chemicals, enters commerce 
in the form of a white crystalline solid corresponding 
to the formula: H,C,O,2H,O. The usual commercial or 
technical grade will average over 99 per cent of oxalic 
acid, while the reagent of C.P. grade is characterized 
principally by freedom from such impurities as heavy 
metals or free mineral acids. Typical specifications for 
these grades are as follows: 


; Technical Reagent or C.P. 
ae ition .- i isdath dtait ataradr es eatiws a eacena hee - Chear.... Clear 
Cs + titdd whbaetebeakes che heda been . Nil... . Nil 
CI (6G0- Cove oktnndSeekheeensansckines bearees Trace . 0009 per cent 
He ¥ hcithig nines Gabba we aus wha eee Trace .. Nil 
eavy metals... .. .0001 per cent 
N _,. aaa 


re mite Reg: . 25 percent . 0008 per cent 


the present time is estimated at 6,000,000 to 8,000,000 Ib. 
per year, depending more upon price at which it is 
available than upon essential uses for which there are 





10 per cent is divided 
among miscellaneous uses. Oxalic acid is an ingredient 
of many metal polishes and similar patented prepara- 
tions for cleansing metal and wood surfaces. It is also 
variously employed because of its property of removing 
iron and rust stains from fabrics. 

New York City has long been the principal center 
of distribution for oxalic acid due presumably to the 
fact that a considerable proportion of the domestic con- 
sumption has been supplied by importers. Furthermore 
the chief consuming industries are largely concentrated 
in the eastern part of the country. The United States 
Tariff Commission, in 1923 in connection with its in- 
vestigation of oxalic acid reported as follows on the 
transportation and distribution: 


The chief markets for oxalic acid, which is largely 
handled by brokers and jobbers, are in New York and 
Chicago. The freight rate from Chicago, one point of 
manufacture, to New York City, is 564c. per 100 lb., and 
from Niagara Falls (another producing center) to New 
York City is 264c. The inland and ocean freight from 
Rotterdam (center of Dutch industry) is about 22c. per 
100 lb., which is 34.3c. less than the rate from Chicago 
to New York, and 4.3c. per 100 lb. less than the rate 
from Niagara Falls to the New York market. 


Technical oxalic acid is usually shipped in kegs of 
110, 112 or 180 lb. or in various sized barrels holding 
from 300 to 900 lb. Smaller quantities are sold in 
5-, 25- and 50-lb. boxes. The German acid is quoted 
by importers in 850-lb. casks. There are no specific 
1.C.C. regulations for either the labelling or shipping of 
oxalic acid. Prices.are quoted on a pound basis, f.o.b. 
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the principal centers of distribution (New York and 
Chicago) . 

As is the case with most of the organic chemicals 
which before the War were largely imported from Ger- 
many, the price history of oxalic acid has been char- 
acterized by violent fluctuations due to interruption in 
supply caused by the War, and by tariff and embargo 
measures. From an average level of 7 to 8c. per Ib. 
prior to 1914, prices rose to 70c. per lb. in 1916, but 
shortly thereafter steadied at 40 to 45c. Since 1919, 
except for a temporary shortage during the third quar- 
ter of 1920 when prices again mounted to 63 to 65c., 
there has been a steady decline to a level of about twice 
the pre-war quotations. The high and low prices for 
the past 12 years are as follows: 








Oxalic Acid Prices in Cents per Pound, f.o.b. New York 





High Low High Low High Low 

1913 8 7-1/10 1917 57 44 1921 23 124 
1914 20 7-1/10 1918 45 41 1922 i7 ll 
1915 42 #93 1919-39 224 1923134 in 
1916 70 50 1920 70 18 1924 12 09 
1925 1] 103 


Present quotations are 10} to II}e per Ib 


Few chemical commodities have had a more interest- 
ing industrial development than has oxalic acid. Its 
production history in this country has been influenced 
by radical changes both in technology and in economic 
and trade conditions. The tariff has played an impor- 
tant part of the history of this commodity, for in every 
tariff revision since 1909 it has been a bone of conten- 
tion between the foreign and the domestic industries. 

Prior to 1910 there was a single American producer, 
who made oxalic acid in a plant at Bradford, Pa., by 
fusing sawdust with caustic potash or with a mixture 
of caustic potash and caustic soda. This process, ad- 
mittedly crude and inefficient, had previously been used 
in Europe, particularly in Norway, Germany and Hol- 
land. The American plant had a capacity of about 
2,000,000 lb. per year, but severe foreign competition 
limited the output considerably, and in 1909 the domestic 
manufacturer sought and was successful in obtaining 
a protective tariff of 2 cents per lb. This was roughly 
a third of the American selling price at that time. 

For a short while this duty tended to stem the tide 
of imports but it also encouraged the German industry 
in its efforts to develop a more efficient synthetic proc- 
ess. This method was the Goldschmidt or sodium for- 
mate process in which carbon monoxide is passed over 
caustic soda under certain definite conditions of tem- 
perature and pressure. The process is carried on in two 
stages—the first at comparatively low temperature and 
high pressure yields sodium formate. As the pressure 
is released and the temperature raised two molecules of 
sodium formate unite to form sodium oxalate and hy- 
drogen gas is evolved. The synthetic process is so much 
more efficient that in spite of the tariff the foreign 
manufacturers were able to increase exports to the 
United States to well over 8,000,000 Ib. in 1913 and 1914. 

Congress was again petitioned to increase the duty 
but instead the Act of 1913 actually reduced it to lic. 
per Ib. This would doubtless have marked the end of 
the domestic industry had not the outbreak of the War 
completely cut off imports. Prices trebled immediately 
and as it became apparent that the shortage would be 
long sustained, quotations mounted practically ten fold 
by 1916. Domestic manufacture by the sawdust process 
took on new life and conditions would have been un- 
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usually favorable, except for the fact that one of the 
chief raw materials—caustic potash—was also of Ger- 
man origin and soon became extremely scarce and ex- 
pensive. American potash, produced from wood ashes, 
was substituted but for one reason or another there 
were large manufacturing losses and costs were pro- 
portionately higher. 

Higher prices also encouraged others to go into the 
business. For a while a plant in the Middle West using 
corn cobs as a raw material was fairly successful. Other 
concerns began producing oxalic acid by various meth- 
ods none of which, however, was able to survive sub- 
sequent competition that was to follow an important 
technical development. This came with the adoption of 
the formate process by an American chemical manu- 
facturer who by 1917 was producing on a large scale. 
A fierce competition set in between the two processes 
in which the older and less efficient was finally forced 
to give way to the synthetic method. In the meantime 
and as a result of considerable research a Niagara Falls 
electrochemical manufacturer entered the field to use 
the formate process and has since been a prominent 
factor in the domestic industry. 

Actual production statistics on the American industry 
have never been published in the Census reports, pre- 
sumably because of the possibility of revealing the op- 
erations of individual manufacturers. In 1922, how- 
ever, when there were four producers, the United States 
Tariff Commission in its “Census of Dyes and Other 
Synthetic Organic Chemicals” reported the production 
of 3,973,807 lb. Without revealing exact figures, the 
subsequent publications in this same series of reports 
indicated a decreased output in 1923, and a slight in- 
crease in 1924. It was reported that sales increased in 
quantity in 1924 but decreased in value due to the 
decline in prices. 

Imports of oxalic acid entered for consumption in the 
United States since 1910 are shown in Table I. The 
wide variation in values and its effect on the duties 
collected are clearly shown in this tabulation. Of the 
imports received in 1925, Germany supplied approx- 
imately 80 per cent of the total, Holland 11 per cent, 
Belgium 3 per cent and the remainder came from Nor- 
way, England and Switzerland. 

Paragraph 1 of the Tariff Act of 1922 established a 
duty of 4 per cent per lb. on oxalic acid. On petition 








Value per Actual and Computed 


Quantity Unit of Ad Valorem 
Fiseal Year (Pounds) Value Quantity Rate (Per Cent) 
1910; 1,002,626 $61,271 $0. 061 akties 
1910, 4,832,553 279,714 .053 34.55 
1911 7,053,899 363,353 .051 38. 83 
1912 7,077,462 351,449 .049 40.28 
1913 8,046,380 402.960 050 39.94 
1914, 1,617,682 79,567 049 40. 66 
1914, 7,163,170 354,216 049 30. 33 
1915 4,496,679 262,422 058 25.70 
1916 522,549 166,117 318 4.72 
1917 1,183,256 527,827 446 3.36 
1918 757,553 311,290 .410 3.65 
1919 456,698 154,041 34 4.45 
Calendar Yr. 
1919 651,690 183,968 282 5.31 
1920 1,789,452 604,922 3380 4.44 
1921 1,016,471 151,497 1490 10.07 
19225 29,767 3,591 1206 4.15 
19226 1,260,308 102,895 0816 48.99 
19237 1,581,064 125,392 .0793 50.00 
1924 3,135,664 177,641 .057 105.00 
1925 2,569,275 117,639 046 130.00 


1 Act of 1897, July 1, 1909 to August 5, 1909. 

2 Act of 1909, August 6, 1909 to June 30, 1910. 

3 Act of 1909, July 1, 1913 to October 3, 1913. 

4 Act of 1913, October 4, 1913 to July 30, 1914. 

s Act of 1913, January 1, 1922 to September 21, 1922 

¢ Act of 1922, September 22, 1922 to December 31, 1922. 
> January-June, 1923. General imports. 
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from a domestic manufacturer and one of the principal 
importers, the Tariff Commission in 1924 completed an 
investigation of the foreign and domestic costs of pro- 
duction and under the so-called flexible tariff provisions 
(section 315 of the Act of 1922) the President issued a 
proclamation on Dec. 29, 1924, increasing the duty from 
4c. to 6c. per lb. This was the maximum increase 
permissible under the tariff provision. 

Sodium formate is dutiable at 2c. per lb. under par. 83 
of the Act of 1922, and while calcium oxalate is not 
specifically mentioned it would presumably be dutiable 
under par. 5 at 25 per cent ad valorem. The importa- 
tion of calcium oxalate and the subsequent completion of 
manufacture in this country might offer a means of 
evading the higher duty on the finished products, if 
there were a sufficient cost differential to make this 
procedure profitable. 


Lactic Acid 


First developed commercially in the United States, 
lactic acid has become an important article in inter- 
national trade due to its valuable uses in the tan- 
ning and textile industries. The highly purified edible 
product is also of growing industrial importance. 


Lactic acid, obtained commercially by the controlled 
fermentation of carbohydrate material, is available in 
various concentrations and in the two general grades: 
technical and edible. Technical lactic acid is, in turn, 
graded as light or dark depending on its color. The 
usual commercial strengths of technical acid are the 
22 and 44 per cent, although a special light lactic acid 
containing 66 per cent is sometimes sold. Manufac- 
turers’ specifications for these products are as follows: 

22 per cent, light, refined. Lactic Acid content 22.25 per 
cent. A light reddish brown liquid with a sp. gr. at 15 deg. 

C. of 1.074, free from all sediment and containing not more 

than a trace of sulphate and heavy metals. Maximum lactic 

anhydride content 2 per cent. 

22 per cent dark. Lactic Acid content 22.25 per cent. A 
darker brown liquid. Sp. Gr. 1.125. Maximum lactic anhy- 
dride content 4 per cent. 

44 per cent light. Lactic Acid content 44.25 per cent. 
Liquid with deep reddish brown color. Sp. gr. 1.145. Max- 
imum anhydride content 4 per cent. 

The highest grade of refined lactic acid is that meet- 
ing the specifications of the United States Pharma- 
copoeia—the eighth, ninth and tenth revisions of this 
work still being observed in the trade. The U.S.P.X. 
product contains 85 per cent of lactic acid and has a 
yellowish color. Impurities, particularly butyric acid 
must be absent but small quantities of calcium sulphate 
are permissible. Edible lactic acid is also a highly 
refined product sold in various strengths, from a dilute 
15 per cent grade to a material containing as much as 
75 per cent of acid. 

Technical lactic acid is shipped in 500-lb. barrels. The 
U.S.P. and edible grades are shipped in 100- or 120-Ib. 
glass carboys, or in 1-gal. demijohns or in smaller 
bottles for medicinal use. 

The present consumption of lactic acid in the United 
States probably does not exceed 2,000,000 Ib. of 100 per 
cent acid per year, although this total is difficult to 
estimate since production statistics are not generally 
available. The leather industry offers the principal 
market for the technical grade, accounting for perhaps 
90 per cent of the total consumption. Lactic acid is 
used in leather tanning as a substitute for the bran 
drench, the fermented mixture that serves to remove 
lime from the dehaired hides. The active constituent of 
the bran drench is lactic acid so that the use of the 
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synthetic product is not only a natural substitution but 
one“offering the additional advantage of furnishing a 
drench of definitely controlled composition. Lactic acid 
is also used in “plumping” leather, competing in this 
use with dilute sulphuric, hydrochloric and oxalic acids. 

The dyeing and finishing of textiles, particularly in 
the chrome mordanting and in the application of acid 
dyes to wool, represents the second largest ‘use for the 
technical acid. 

Edible lactic acid is making considerable progress in 
replacing the more expensive citric and tartaric acids in 
food products. It is largely used in compounding va- 
rious soft drinks and in certain confections such as 
fruit juices, bonbons, etc. It is reported that the addi- 
tion of a small amount of lactic acid to beer of low- 
alcohol content greatly improves its quality and flavor 
by combining with free amines and amino acids. Other 
uses for the edible acid, such as in baking, are believed 
te be capable of considerable expansion. 

A number of derivatives of lactic acid such as potas- 
sium, antimony and titanium lactates ore of some com- 
mercial importance. Lately ethyl lactate has been devel- 
oped as a high-boiling solvent for nitrocellulose and is 
being used in increasing amounts in the manufacture of 
pyroxylin lacquers. , 

New York, Philadelphia and Boston have been the 
principal centers of distribution for both the domestic 
and foreign lactic acid. Prices for the different grades 
are normally quoted on a per pound basis, either f.o.b. 
New York, or the plant of the manufacturer. As indic- 
ative of the trend of prices over a number of years, the 
following quotations for the period 1895-1919 based 
on 100 per cent acid are of interest: 

















Approximate Prices of Lactic Acid—Basis 100 Per Cent 
Per Lb. Per Lb. 


ere $0. 80—$1.00 i, ., See $0. 09—$0. 20 
see -20— .60 WOES ccccsoccencve -09— .20 
,.. Sa «l6— .30 | ea -l6— .30 
GHBBcccccessveee os olt— .24 W919. cceccccvccce .25— .35 


Published by U.S. Tariff Commission, Tariff Information Survey, Acids of 
Paragraph ! and Related Materials. 








Quotations July 1, 1926, indicate the approximate 
value of the different grades of lactic acid: 








22 per cent dark...... . a to . 06 
22° —_— eer vialatean eae ce-e ame as oe-eale va . 06} i .07 
— - = Meinians ; ee eee ee 3 11h RB 
ea ht won ey ae eee Se Ree o's ‘8 

.65 








Lactic acid is essentially an American product since 
its method of manufacture as well as its principal indus- 
trial applications were first developed in the United 
States and later adopted in several European countries. 
The industry owes its inception to Charles E. Avery, 
whose first plant in Littleton, Mass., began production 
in 1881. At that time it was attempted to develop uses 
for calcium lactate as a substitute for cream of tartar 
in baking powder, but the industry was not markedly 
successful until about 1894 when a demand was created 
in the leather and textile industries for the technical 
grade of acid. Production increased considerably there- 
after and a number of other manufacturers both in the 
United States and abroad entered the field. In 1917, 
according to the Tariff Commission, there were six 
producers of lactic acid with a combined output (in 
terms of 100 per cent acid) of 1,900,000 lb. valued at 
$340,000. 

Lactic acid is made by the regulated fermentation of 
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a variety of carbohydrate materials. Molasses, from 
either cane or beet sugar refineries, has been the prin- 
cipal raw material used in this country although lately 
it has been displaced to a considerable extent by the use 
of glucose from cornstarch. For many years one lactic- 
acid plant used as a carbohydrate raw material the 
waste obtained from the manufacture of vegetable ivory 
buttons made from tagua nuts. Lactic acid is made in 
Great Britain by the fermentation of sugar, while in the 
large German plant at Nieder Ingelheim, the raw mate- 
rial is potato starch hydrolyzed to glucose by sulphuric 
acid. 

Germany has been the principal competitor of the 
American industry and prior to the War was exporting 
more than 4,000,000 lb. per year. Of this quantity, 
however, less than 10 per cent was sent to the United 
States. The largest imports on record in this country 
were received in 1922 and amounted to 682,392 Ib. 
valued at $55,027. The following table shows imports 
in quantity and value since 1914: 


Imports of Lactic Acid, 1924-1925 


Quantity Quantity 
Year (pounds) Value Year (pounds) Value 
1914 . 276,237 $30,423 1920 cine ae $6,517 
1915 . 143,291 26,78% 1921 301,784 77,342 
1916 . 17,845 10,930 1922 . 682,392 55,027 
1917 ; 100 160 1923 182,320 23,792 
1918 - 330 544 1924... . 251,005 23,338 
1919 s BPtetiucs fee 72,758 


In the Tariff Act of 1913 lactic acid was dutiable at 
lic. per lb. irrespective of strength, value or purity. 
In framing the Act of 1922, Congress (at the recom- 
mendation of the Tariff Commission), adopted a classifi- 
cation for lactic acid based on the various concentra- 
tions. This classification, together with the rates fixed 
by Congress is as follows: 

Par. 1 * * * Lactic acid containing by weight of 
lactic acid less than 30 per cent, 2c. per lb.; 30 per cent or 
more and less than 55 per cent, 4c. per Ib.; and 55 per cent 
or more, 9c. per lb.: Provided, that any lactic acid an- 
hydride present shall be determined as lactic acid and 
included as such: And provided further, that the duty on 
lactic acid shall be not less than 25 per cent ad valorem. 
* al > 

In spite of this duty, however, a considerable pro- 
portion of the domestic consumption has been supplied 
by the imported product. 


Formic Acid 
Of growing industrial importance, formic acid is 
a potential competitor of acetic, lactic and oxalic 
acids in certain of their uses. There was no domes- 


tic production in 1925, consumption being supplied 
by imports. 


Formic acid, a colorless, corrosive and water-soluble 
liquid, is of somewhat less industrial importance than 
oxalic acid to which it is related through its principal 
manufacturing process. It is sold in water solutions in 
strengths varying from 25 to practically 100 per cent. 
The principal commercial grades are the 85 and 90 per 
cent products, which can be purchased in 400-lb. bbls. 
or in 140-lb. carboys. Interstate Commerce Commis- 
sion regulations require the use of the white “Corrosive 
Liquid” label. The chemically pure formic acid has a 
specific gravity of 1.2178 and will generally conform to 
the following specifications : 

H2S metals 
peereent les 0003% 


e nil 
HgRO, ae 0005% 
HCI 
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Formic acid is of growing industrial importance but 
in its principal uses it is competitive with other of the 
organic acids. Thus in the dyeing of wool with acid 
dyes it is a substitute for acetic and sulphuric acids. 
In the tanning of leather where it is used in deliming 
hides it is competitive principally with lactic acid. It 
has been used to some extent in the Tropics to coagulate 
rubber latex, although acetic acid is ordinarily used for 
this purpose. The manufacture of formic-acid deriva- 
tives, particularly the organic esters, is opening a new 
field of application. These esters are used as solvents 
in synthetic perfumery and for medicinal purposes. 


No AMERICAN PRODUCTION 


Domestic consumption of formic acid is probably in 
the neighborhood of 1,000,000 to 1,500,000 Ib. per year, 
although this might be greatly extended if the product 
were available at a sufficiently low price. The American 
manufacturers of oxalic acid by the synthetic process 
are in an advantageous position to produce formic acid 
since it can be made directly from their intermediary 
product, sodium formate. So far, however, they have 
not found it profitable, presumably because of the 
comparatively low tariff on imports. There was no 
domestic production in 1925. 

Imports of formic acid prior to the War reached 
& maximum in 1914 of 1,100,000 lb. valued at approx- 
imately $45,000. No imports were received during 1918 
and 1919. Since that time the quantity and value of 
imports have been as follows: 





1920 bas 210,021 Ib. 


$ 46,922 


ees 413,867 66,775 
1922 : 124,944 “ 11,219 
1923 1,145,056 “* 82,228 
.. STO. _. ie 106,688 
ee . 1,487,149 “ 105,155 


about 14 to 15c. per lb. Quotations more than doubled 
during the War but have declined since that time to 
approximately their former level. High and low prices 
cents per lb. f.o.b. New York, in recent years have been 
as follows: 


Year High, Low, 
1921 18 16 
1922 19 15 
1923 15 12 
1924 ; . 34 a 
I ie ee ;: ae 104 


Act of 1913, which provided a specific duty of lic. 
per lb. The classification was not continued in the 
Act of 1922 and formic acid is presumably being clas- 


sified in one of the general provisions at 25 per cent 
ad valorem. 


Editor’s Note: The marketing of citric and tartaric 
acids will be discussed in a subsequent issue. 


Census of Rayon Manufactures 


The Department of Commerce has announed that the 
production in the United States of rayon and related 
products sold under such trade names as “artificial silk,” 
“celanese,” “cellophane,” etc., increased from 36,152,917 





pounds in 1923 to 51,792,173 in 1925, the rate of in- 
crease being 43.3 per cent. The value of products 
reported by rayon manufacturers increased during the 
same period from $59,051,916 to $87,940,937, a gain 
of 48.9 per cent, 
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Recent Legal Decisions 


Digest of typical cases decided in high courts, illus- 
trating principles of law applied to business transactions 











DEVICE May BE CopPpieD AFTER PATENT HAS EXPIRED 


In a suit brought by the Ashton Valve Co. against 
Bailey, a former employee, the U. S. District Court, 
Northern District of California, decided that after the 
expiration of a patent it may be copied in every detail 
and the patentee may not complain of the use of the 
patented article. The suit arose out of the fact that 
after the expiration of the plaintiff’s patent of a valve, 
the defendant manufactured a device so similar to 
that of the plaintiff as to deceive the ordinary pur- 
chaser. The only difference was that Bailey used his 
own name on his valves. : 


LIABILITY OF MANUFACTURER OF MATERIALS LATER 
CONVERTED INTO INFRINGING ARTICLES 


American Stainless Steel Company brought suit 
against the Ludlum Steel Company for profits realized 
in the manufacture and sale of certain steels to cutlery 
manufacturers. The plaintiff alleged that the material 
manufactured and sold by the defendant infringed a 
pioneer invention covered by two patents, of which the 
Haynes patent was generic and the Brearley patent 
specific. The patent covered wrought metal articles and 
cutlery fashioned from “stainless steel.” The U. S. 
District Court, Southern District of New York, held 
that the sales of defendant’s steels within the field com- 
mon to both patents for cutlery purposes, were made 
under circumstances which constituted the defendant a 
contributory infringer and liable for profits. However, 
the defendant was not liable for profits derived from 
the manufacture of valves made from stainless steel. 


UNFAIR COMPETITION IN THE USE OF A PERSON’S 
OWN NAME 


The question of unfair competition in the use of per- 
sonal names by rival corporations arose in the case of 
American Bosch Magneto Corporation vs. Bosch Radio 
Corporation. New York Supreme Court held that the 
plaintiff was entitled to protect the use of its own name 
as to commodities which it manufactured and those of a 
class which naturally included such products. The 
court held that it was not necessary to show wrongful 
intent on the part of the defendant nor instances of 
actual deception. 

The same question arose in Andrew Jergens Co. vs. 
Bonded Products Corporation concerning the use of the 
name “Woodbury” in connection with a facial soap. 
The plaintiff has succeeded to the rights and privileges 
appertaining to a certain facial soap from John H. 
Woodbury, and advertised it so extensively that any 
Soap called “Woodbury” was considered by the public 
to be from that source. The defendant made a soap 
for William A. Woodbury and called the product “Wood- 
bury’s Calamined Soap.” The court held that this was 
unfair competition with the plaintiff, by reason of 
intentionally creating confusion in the mind of the pub- 
lic between the soap made for William A. Woodbury 
and that made by the plaintiff under rights obtained 
from John H. Woodbury. 
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GANS WATER SOFTENING PATENTS SUSTAINED 


According to a recent decision in the U. S. Circuit 
Court of Appeals, 6th Circuit, U. S. Patent 1,195,923, 
issued to Robert Gans and owned by the Permutit Com- 
pany, New York, covering apparatus for softening 
water by the use of zeolites, was held valid. Suit was 
brought by the Permutit Company against Frank L. 
Wadham, et. al. The patent had previously been sus- 
tained in the Western District of New York, Second 
Circuit Court of Appeals, and Southern District of New 
York. In the current opinion the court regarded the 
work of Gans and Riedel & Co. as fundamental in the 
practical development of water softening by the use 
of zeolites, stating that “the entire commercial activ- 
ities of all makers in this country have grown out of 
the commercial exploitation here by owners of the 
patent.” The defense of earlier invention by others 
than Gans in Germany or earlier use by anyone in 
Germany, in the absence of publication, was rejected 
as of no importance in a suit upon a United States 
patent. The Leister German patent was rejected as a 
valid defense because it was ambiguous on the impor- 
tant point that the zeolite bed must be free and uncon- 
fined upon its upper surface. 


WoORKMAN’S COMPENSATION CLAIMS CONSTRUED 


The question whether a claimant was suffering from 
occupational disease within the meaning of New York 
Workmen’s Compensation Law was recently before the 
New York Supreme Court, Appellate Division, in the 
case of Sokal vs. Stein Fur Dyeing Company. This was 
an appeal for an award for compensation for an alleged 
occupational disease. The claimant was suffering from 
dermatitis which he contended resulted from aniline 
poisoning contracted during the handling and brushing 
of dry furs after the process of dyeing by the use of 
aniline dyes. Under the statute, in order to recover 
compensation, an employee must suffer from a disease 
contracted while engaged in a process involving the 
use of an element that will cause such disease. The 
court held that the employee could not recover damages 
as he was not poisoned by aniline while engaged in a 
process involving the use of aniline. He did not work 
in the department where aniline dyes were applied to 
the raw furs, but mereley handled and brushed dry furs 
after they were dyed. 

In another action for compensation under the New 
York act the defendant United Textile Print Works 
was in the business of printing fabrics, in the process 
of which the material passed through large tanks filled 
with hot water. The plaintiff Erdberg’s son, a boy of 
16, was employed to run the material through a reel 
into the hot water. In mounting the rim of the tank 
in order to straighten the material in the reel the boy 
slipped and fell into the hot water, the scalds later 
causing his death. The employer claimed that the boy 
had been forbidden to climb on the tank and was not 
in the course of his employment when the accident 
occurred. New York Supreme Court, Appellate Divi- 
sion, held that compensation could be recovered, as the 
boy was acting within the course of his employment. 
On account of his low stature compared to the height 
of the tank it was reasonably necessary for him to 
mount the tank in order to do his work. His disobedi- 
ence related to the manner of doing the work and did 
not place him outside the sphere of. his employment. 
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Synthesis of Benzene Derivatives 
Tue SYNTHESIS OF BENZENE Derivatives. By Stanley C. Bate, 
B.8.C., F.L.C D. Van Nostrand Company, New York. 225 pp. 
Price $6 
Reviewed by P. H. Groggins 

Owing to the rapid development of the dyestuff in- 
dustry in this country, there has been a demand for a 
reliable and practical volume on the underlying unit 
processes of aromatic syntheses. The paucity of the 
literature dealing with such subjects has been recog- 
nized generally. 

“The Synthesis of Benzene Derivatives” has in a 
large measure filled this gap and has made available in 
short and concise form the various methods of prepar- 
ing aromatic compounds. In confining himself to the 
synthesis of benzene derivatives which exhibit a more 
or less definite regularity of transformation under 
treatment, the author has been able to classify his ma- 
terial into what amounts to unit operations. 

The thorough fashion in which the material is pre- 
sented can be realized from an outline of Chapters II 
and III on the preparation of nitro compounds and 
primary amines, respectively. The preparation of nitro 
compounds is accomplished as follows: 

(1) By the action of nitric acid, (2) by the action of 
nitrogen peroxide, (3) by the action of nitrosyl sul- 
phuric acid, (4) from the corresponding amine via the 
nitroso compound, (5) from the corresponding amine 
via the diazo compound. 

In the elaboration of the first and most important 
process, examples of the following general groups are 
presented: Nitration of hydrocarbons, halogen com- 
pounds, amines, phenols, aldehydes, carboxylic acids and 
sulphonic acids. 

The methods used for the preparation of primary 
amines are the following: (1) The reduction of nitro 
compounds, (2) the treatment of compounds containing 
halogen atoms or oxy groups with ammonia, (3) the 
treatment of compounds containing a labile nitro group 
with ammonia, (4) from amides by the action of hypo- 
chlorite, (5) by intra-molecular rearrangement of such 
compounds as secondary and tertiary amines, hydrazo 
benzenes, and hydroxylamine derivatives, (6) the direct 
introduction of the amino group by means of hydroxyl- 
amine, (7) the reduction of nitriles. 

In the development of the first class, numerous ex- 
amples of eight specific methods are given: (a) Use 
of iron in the presence of water and with the addition 
of a small quantity of acid, sulphur dioxide, salt, etc., 
(b) stannous chloride, (c) alkali sulphides, (d) fer- 
rous sulphate in alkaline solution, (e) sodium hydro- 
sulphite in alkaline solution, (f) sodium amalgam, (g) 
hydrogen working with a catalyst, (h) red phosphorous 
and iodine. 

The ensuing chapters discuss in similar fashion the 
usual benzenoid derivatives. A chapter presenting the 
reactions of the diazo compounds logically follows the 
treatment of amines. The concluding chapter on the 


triphenylmethane group could be omitted without in 
any way decreasing the value of the book. 

Some of the operating recipes used as illustrations 
are not of the most practical nature (p. 24 p-nitro- 
acetanilid) but some pages contain very valuable in- 
formation which may lead to remunerative investi- 
gation. 

The incorporation of such a large number of detailed 
processes makes the use of this book as a text of ques- 
tionable value. It is doubtful whether many students 
would be able to digest more than a small part of the 
very valuable information it contains. Its use as a 
guide and reference book will be appreciated by all 
chemists interested in synthetic organic chemistry. 

The volume is very readable and is logically arranged. 
The frequent use of bold face type for subheadings 
materially assists one in grasping its contents. A little 
more consideration as to the quality of the paper would 
be appreciated. 

The book is a very distinct contribution and the 
author is to be complimented on the thorough manner in 
which he has presented his subject matter. 

slicing eeliaiaceaiie 


Modern Drying Machinery 


MODERN DRYING MACHINERY. By H. B. Cronshaw. The Chemical 
Engineering Library, Second Series. Ernest Benn, Ltd., Lon- 
don. 160 pp. Price 6s. 


Reviewed by W. L. McCabe 

Drying is one of the most important unit processes 
of chemical engineering. It is a process carried out 
in a diverse range of industries and applied to a large 
number of materials that differ widely in physical prop- 
erties. It is not surprising that a great variety of 
drying machinery has been developed. The author of 
this volume has succeeded very well in classifying the 
large number of dryer types into a few groups and has 
used his classification as a basis for an excellent descrip- 
tive treatment of drying apparatus. 

Although there is a short preliminary discussion of 
the mechanism of drying phenomena and the factors 
influencing the rate of drying, this discussion is entirely 
qualitative. 
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The Tragedy of Waste 


THE TRAGEDY OF Waste. By Stuart Chase. The Macmillan 
Company, New York. 296 pp. Price $2.50. 


Reviewed by H. C. Parmelee 

Ever since Hoover focused attention on industrial 
waste through the investigations of the Federated 
American Engineering Societies, the subject has at- 
tracted numerous authors. Fact and fancy have been 
mingled indiscriminately. Criticism has not always 
been supported by proposed remedies nor has distinc- 
tion always been made between apparent extravagance 
and economic waste. 

The present volume is a speculative and philosophic 
study of waste predicated on conditions that might ob- 
tain if society were organized on a functional rather 
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than on its present acquisitive basis. For purposes of 
comparison the author reviews the control of industrial 
production established during the World War and cites 
the economies enforced by various bureaus and boards. 
He points out that despite depleted man-power our in- 
dustrial output increased 25 to 30 per cent over the pre- 
war period by reason of the more complete utilization 
of our resources and the more efficient operation of our 
facilities. With the end of the War we reverted to the 
wasteful, competitive, uncontrolled methods of produc- 
tion and distribution. 

The elements of industrial waste are dramatized by 
taking an airplane view of industry through the eyes of 
a hypothetical Industrial General Staff charged with 
the duty of co-ordinating and correlating the industrial 
activities of the nation with a view to producing com- 
modities primarily to meet human needs rather than to 
make profits. Such a General Staff would survey human 
requirements, raw supplies, productive capacity and 
man-power, and co-ordinate them in the most efficient 
manner based upon a functional conception of industry. 
The airplane view would reveal four main channels of 
waste in supplying human wants: Wastes in consump- 
tion, or “illth” as opposed to wealth; idle man-power; 
wastes in the technique of production and distribution; 
and waste of natural resources. 

In his discussion of wastes in consumption, or “‘illth,” 
the author tears the mask off of many of our activities 
such as the drug traffic, patent medicine trade, adultera- 
tion of commodities, quackery, speculation and gam- 
bling, luxuries and fashions. He finds a tremendous 
waste in advertising, but puts his stamp of approval 
on the dissemination of knowledge as to new inven- 
tions, new products, new processes, etc. Idle man-power 
due to various causes he estimates at 6,000,000 workers 
on any given working day. Wastes in production and 
distribution cannot be measured quantitatively, but are 
shown to bulk large under present conditions. As to 
natural resources he points out the appalling waste in 
coal, water power, oil, natural gas, lumber, etc. 

Due to lack of constructive suggestions and remedies, 
one reads the volume with a sense of being inextricably 
caught in a relentless machine; and the final chapter is 
reached to find the author equally oppressed with his 
airplane view. The curtain falls on his tragedy with the 
villain holding the center of the stage and no hero com- 
ing to the rescue. If the book serves a useful purpose 
it is in cataloging and presenting waste in its worst as- 
pects, leaving to individual initiative the problem of 
eliminating it here and there. 


———$—~.__— 


Problems in Organic Chemistry 


PROBLEMS IN ORGANIC CHEMISTRY. By H. W. Underwood, Jr., in- 
structor in organic chemistry in the Massachusetts Institute of 
Technology. McGraw-Hill Book Company, Inc., New York. 
233 pp. Price $2. 


Reviewed by C. S. Marvel 

The author has collected a series of study questions 
and problems for students of organic chemistry in a 
book which is divided into 24 chapters. The first two 
chapters deal with definitions and laboratory manipula- 
tions and the remainder covers the various homologous 
Series of organic compounds from the simple hydro- 
carbons to the complex heterocyclic rings, proteins and 
carbohydrates. Each chapter has a few introductory 
paragraphs emphasizing the more important facts con- 
cerning the series of compounds covered. Excellent 


CHEMICAL AND METALLURGICAL ENGINEERING 429 





charts are included and these show diagramatically the 
principal reactions of each homologous series. 

The book is not intended to take the place of a text. 
It will be a useful supplement to a textbook or to a 
series of lectures in organic chemistry. It should also 
fulfill the author’s hope that “it may be useful to more 
advanced students who wish to review the subject.” 


—— 


Centrifugal Dryers and Separators 
CENTRIFUGAL DRYERS AND SEPARATORS. By Eustace C. Alliott. 
The Chemical Engineering Library, Second Series. Ernest 
Benn, Ltd., London, 152 pp. Price 6s. 
Reviewed by W. L. McCabe 

This small but complete book gives for the first time 
in English a complete treatment of equipment utilizing 
centrifugal force for the separation of liquids from 
solids or immiscible liquids of different densities, and 
at the same time presents the theory and basic data 
pertaining to this type of equipment. 

Two features of Alliott’s treatment of his subject 
stand out. In the first place the book is very well bal- 
anced. Theory, constructional details, empirical data, 
and explicit operating information are all well covered. 
In the second place the remarkably diverse field of use- 
fulness of such machinery is emphasized. One finds 
mention of centrifugal application to laundries and tex- 
tile mills, dairies, sugar mills, heavy chemical plants, 
sewage disposal and other industries and processes. 

——$ge——__—__—__— 


Trade-Mark Profits and Protection 


TRADE-MARK PROFITS AND PROTECTION. By Harry A. Toulmin, Jr., 
of the firm of Toulmin and Toulmin and member of the bar of 
the Supreme Court of the United States. D. Van Nostrand 
Company, New York. 258 pp. Price $4. 

The trade mark is to marketing what the patent is 
to production; but unfortunately marketing considera- 
tions have not in the past received the serious attention 
they deserve. Mr. Toulman has produced a book that 
contains the essential information about trade-mark 
protection, trade mark selection, and the relation of the 
trade mark to marketing problems, both domestic and 
foreign. The law is stated and illustrated clearly, inter- 
estingly and in terms of well-known examples. The 
importance of full preliminary investigation, and the 
common pitfalls of selection are treated in detail. A 
classified appendix, which forms the greater part of the 
book, serves as a ready reference to the trade-mark law. 

oi 


Qualitative Analysis 
QUALITATIVE ANALYSIS. By William C. Cooper, professor of 
chemistry, De Paul University, Chicago. World Book Company, 

Yonkers. 142 pp. Price $1.52. 

This manual of qualitative analysis is intended for 
use in school and college, and as such is suitable for 
introductory courses. The experimental directions are 
given in great detail, perhaps to the possible stifling of 
the student’s initiative; but in clarity of expression the 
book ranks high. 

ee Se 


Boosting Flame Temperatures 


Equipment for the joint working of combustion flames 
and electric arcs has been patented by George T. South- 
gate (U. S. Patent No. 1,587,197 issued June 1, 1926). 
The preliminary developmental work of this method of 
boost fuel flame temperatures was described in Chem. 
& Met., vol. 31, p. 16 (1924). 
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Corrosion Theories and Facts 


To the Editor of Chem. & Met.: 

Sir—I have read with especial interest an article by 
Pierce D. Schenck, entitled “Corrosion Theories and 
Facts” which appeared in the June, 1926, issue of Chem. 
& Met. It brings forth in concise and clear form the 
essentials of what is probably the most troublesome of 
all problems which meet the chemical engineer in his 
work with new processes or with the revamping of old 
processes. The effect of process materials on the equip- 
ment can be the factor which makes for success or fail- 
ure in a given operation. Often a manufacture, com- 
mercially successful in every other way, goes into the 
“red ink” because of the high repair cost caused by 
corrosion of equipment. With this in mind, corrosion 
data applicable in practice are vital to the chemical 
engineer in his process work. This has been recognized, 
and numerous scientific and technical bodies have com- 
mittees on the correlation of corrosion data, in order 
to make the information more available. I do not ques- 
tion the value of this work in any way; but I do want 
to add that my experience with corrosion data has to a 
great extent paralleled that of Mr. Schenck, and he has 
met similar difficulties. For example, a few years ago, 
when actively engaged in the development of processes 
for the manufacture of maleic acid by the catalytic 
vapor-phase oxidation of benzene and the later conver- 
sion of the maleic acid to malic acid, some of the serious 
problems to be solved in all parts of the processes were 
materials of construction that would resist the cor- 
rosive action of maleic acid. This acid acts exceedingly 
rapidly on all of the common metals; in fact, silver, gold 
and the platinum group are the only elementary metals 
which resist the action of aqueous maleic acid either 
cold or hot. As in the conversion of maleic acid to 
malic acid, it is necessary to heat the aqueous solution 
of maleic acid under pressure to around 180 deg. C., a 
satisfactory material was vital. At first, silica liners 
were used in steel autoclaves; but the results were not 
satisfactory. Finally, after an exhaustive search of 
the alloys, an aluminum bronze was found which met 
the necessary conditions and satisfactorily resisted the 
action of dilute or concentrated solutions of maleic acid 
at the necessary temperatures and pressures. 

However, when this same bronze was used in another 
operation at room temperature with aqueous solutions 
of maleic acid, but with air present, corrosion was ex- 
tremely rapid and the metal parts absolutely unsatis- 
factory for the purpose. Such a radical difference—a 
few months life in cold solutions with air present, and 
many years indicated life at much higher temperatures 
with the exclusion of air—was indeed surprising and 
hardly to be predicted. The experience with the cold 
aerated solutions might well have prevented even trials 
for the other higher temperature use, when the results 
actually obtained were so favorable. 

It therefore seems certain to me that no series of 
comparative corrosion tests on metals and alloys when 
performed under a single standard set of conditions 


can give the chemical engineer the information he needs, 
and further, that in the absence of proper interpretation, 
the results may in many cases be extremely misleading. 
A large literature of corrosion data is being built up 
and in the correlation of this data it is essential that 
the test conditions on the various materials be of a 
broad enough range to cover the more important 
conditions of use found in industry. Generalizations 
must be avoided if the information is to be of the most 
practical value and emphasis must be placed on the fact 
that all of the so-called standard tests which are and 
will be developed can serve as a rough index or guide 
and that the final selection must be based on works tests, 
if these are practical, or better, on laboratory tests 
under controlled conditions, making sure, however, that 
the conditions faithfully duplicate the actual service 
conditions of practical use. J. M. WEIss. 


Weiss & Downs, 
New York City. 
er —__—_—_—_—— 


Automatic Control of Fractionation 


To the Editor of Chem. & Met.: 

Sir—In your May issue there is an article entitled 
“Chemical Engineering Applications in an Oil Refinery” 
in which the statement is made that “the control of 
fractionation is by Tycos temperature regulating de- 
vices.” As we had supplied the Pierce Petroleum Cor- 
poration with the temperature controllers for their 
fractionating tower installation at the Sand Springs 
Refinery, we believe this to be a mistake and have since 
had it confirmed by our representative in Oklahoma. 
Will you kindly make the necessary correction in your 


next issue? C. J. TAGLIABUE MFG. Co. 


W. C. Begeebing, 
Division Sales Manager. 


ee 


Brooklyn, N. Y. 


Metallic Zine Powder As a Paint Pigment 


The use of zinc dust as a paint pigment is by no 
means a new and untried application. Records show 
that its use in Europe dates from 1840, and at present 
it is popular industrially in France, Belgium and west- 
ern Germany. Practical tests by H. A. Nelson and W. 
A. McKim of the New Jersey Zinc Co. have led to the 
following conclusions: 


1. As a rust inhibitive metal primer it is at least equal 
to any other high-grade commercial primer. Ordinary 
finish coat paints adhere to it and give the maximum of 
service. 

2. Its peculiar property is that although the surface is 
hard enough to shed dirt readily, the film maintains its 
distensibility over long periods of time. This property 
makes zinc dust especially useful in repainting over old 
paint that is badly cracked and must be firmly held in place. 

3. The same properties make it an excellent primer for 
refractory woods, galvanized iron, sheet zinc and other 
surfaces that usually cause painting troubles due to poor 
adherence. 

4. The optimum amount of zinc oxide to use with zinc 
dust for ordinary painting purposes is 10 per cent to 25 
per cent by weight of the pigment. For priming iron and 
steel, about 20 per cent zinc oxide is recommended. 

5. This paint costs considerably less than red lead paint. 
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Recent Articles in Technical 
Periodical Literature 


Vulcanizing Rubber. In the later 
stages of vulcanization there is a vigor- 
ous exothermic reaction. Under suit- 
able conditions, it may cause a temper- 
ature rise of as much as 150 deg. C. 
above the curing temperature. Accel- 
erators cause the reaction to set in at 
a lower temperature, so that the final 
temperature is not as high. High resin 
content retards the start, but not the 
extent, of the reaction. Alfred A. 
Perks, J. Soc. Chem. Ind., May 21, pp. 
142-9T. 





Graphite in Lubricating Oil. The lu- 
bricating power of an oil on metal is 
directly proportional to the heat of wet- 
ting of the metal surface by the oil. 
Colloidal graphite increases lubricating 
power by forming on the metal surface 
a graphite layer which adsorbs a film 
of oil, forming a tenaciously adhesive 
lubricating film. W. Bachmann, Zeit- 
schr. angew. Chem., May 20, pp. 622-3. 





Dangerous Gases. Safety precautions 
in the packing, storage, use and trans- 
portation of toxic, flammab'e and ex- 
plosive gases; shipping rules in Eng- 
land. H. J. Phillips, Ind. Chemist, May, 
pp. 197-200. 





Acetone. High yields are claimed for 
a fermentation process, in use on a 
large scale in Hungary, for making ace- 
tone and ethyl alcohol from maize, rice 
or other carbohydrate-bearing . ma- 
terials. In Italy, acetone and organic 
acids (lactic, butyric and acetic) are 
being produced by fermentation of 
sugar beets or their residues. W. G. 
Cass, Ind. Chemist, May, pp. 200-1. 





Catalysis. Catalytic processes are re- 
viewed as applied to oxidation, hy- 
drolysis, dehydration, hydrogenation 
and dehydrogenation, halogenation and 
nitrogen fixation. Promoters for vari- 
ous catalytic processes are listed. Hart- 
land Seymour, Ind. Chemist, May, pp. 
226-7. 





Chrome Tanning. Theoretically, the 
optimum pH for chrome tanning should 
coincide with the isoelectric point of the 
hide proteins; but a practical limit is 
imposed by the fact that these proteins 
have isoelectric points so far on the 
alkaline side that the Cr salts would be 
precipitated. Therefore, chrome tan- 
ning should be carried out in a liquor 
as near neutrality as possible without 
precipitation. S. Hilpert and E. 
Schlumberger, Zeitschr. angew, Chem., 
May 27, pp. 637-40. 





Electric Lamps. Introduction of lead- 
free glass led to methods of continuous 
operation. This involved development 
of automatic machinery, so that manual 
labor is being reduced to a minimum 
and new employees can be trained in a 
few days. Tungsten, the other princi- 
pal raw material after glass, has been 
So thoroughly studied that its crystal- 
lization ean be controlled for the mak- 
Ing of filaments. H. Pohl, Zeitschr. 
angew. Chem., May 27, pp. 653-4. 





Chemical Plant Equipment. A retort 


for HCl; a bisulphate kettle; automatic 
plant for making HCl from NaCl; a 
crystallizer; an acid pump (plunger 
type); equipment for making Na.S and 
CS:. These items are illustrated and 
described. Zeitschr. angew. Chem., 
Chem. Apparatus Section, May 27, pp. 
45-9. 





Acid and Sludge Pump. An acid- 
proof centrifugal pump, having no 
stuffing boxes. The acid-resisting ma- 
terial of the pump is a ferro-silicon 
alloy. Hard rubber pumps without 
stuffing boxes are also successful. Il!us- 
trated. Zeitschr. angew. Chem., Chem. 
Apparatus Section, May 27, pp. 51-2. 





Refining Glycerin. Glycerin liquors 
from the Twitchell process, being fairly 
pure, are relatively easy to refine. In 
refining liquors from ordinary soap 
making, the process is sometimes com- 
plicated by fermented fats. e.g. dark 
grease and sometimes the African palm 
oils, which yield very little glycerin. 
The processes of evaporation, precipi- 
tation with lime, decolorization and 
final purification are discussed. O. 
Hausamann, Chem.-Ztg., May 22, pp. 
369-71. 





Canadian Motor Fuels. Production 
and consumption, in the Dominion, of 
gasoline, kerosene and blended motor 
fuels containing benzol, alcohol, naph- 
thalene, etc. Probable future sources 
of motor fuels are discussed under the 
headings of petroleum, shales, tar 
sands, coal-tar oils, liquefaction of coal, 
denatured a!cohol, acetylene and _ its 
products, and synthetic fuels from hy- 
drogenation of CO. The relation of 
compression efficiencies and anti-knock 
reagents to the fuel problem is duly 
considered. R. E. Gilmore, Can. Chem. 
& Met., May, pp. 116-9; June, pp. 140-4, 





High-Pressure Technique. The main 
purposes of high pressure in modern 
industrial gas reactions are to increase 
reaction rate, alter equilibrium, influ- 
ence the course of reaction or to fa- 
cilitate heat transfer and other ther- 
mal changes. An incidental advantage 
is the much smaller volume occupied by 
highly compressed gases. Detai!s of 
methods and equipment for controlling 
and measuring pressure and tempera- 
ture in such reactions as ammonia syn- 
thesis and hydrogenation are described 
and illustrated. E. B. Maxted, J. Soc. 
Chem. Ind., May 28, pp. 366-70. 





Marine Plants. The harvesting and 
processing of algae and other marine 
plants has grown into an industry of 
considerable magnitude, both in Amer- 
ica and Europe. Photographs are 
shown of various useful marine plant 
forms, and of the operations of har- 
vesting, drying, leaching, grinding, 
iodine extraction and making sodium 
alginate. The principal useful prod- 
ucts are potash, iodine and bromine and 
their compounds, algin and its deriva- 
tives, and products of destructive dis- 
tillation of the dried plants. Maurice 
Deschiens, Chim. et Ind., May, pp. 
675-98. 





French-German Potash Agreement. 
A discussion of the terms and condi- 
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tions of the Lugano Agreement of May 
1, 1926, and its probable benefits to 
the French potash interests. Paul 


Maquenne, Chim. et Ind. 
— nd., May, pp. 





Oxygen Production. A modern instal- 
lation for producing oxygen by the 
liquid air method is illustrated and de- 
scribed. Factors essential to efficient 
and profitable operation of the plant 
are discussed. Georg Illert, Chem.- 
Ztg., May 26, pp. 377-9. 





Blacks. Equipment and methods for 
production of lampblack, carbon black, 
gas black and the like are described 
and illustrated. Hans Hadert, Chem.- 
ak May 26, pp. 379-82; June 16, pp. 





Boiler Performance. Effect of amount 
and distribution of air supply, and of 
boiler surface and other factors on 
thermal efficiency in generating and us- 
ing steam. W. Graulich, Chem.-Ztg., 
June 16, pp. 433-4. 





Agglutination of Coking Coals. Ag- 
glutinating power should always be 
measured before coking a coal; if it is 
low, it should be raised by blending. 
Medium grades may be coked alone for 
some uses; high agglutinating coals 
should be used only for particularly 
high-grade special cokes. A proposed 
standard method of measuring agglu- 
tinating power is described in detail. 
Such a standard method should be 
adopted by all producers. M. Barash, 
J. Soc. Chem. Ind., June 4, pp. 151-60T. 





Grinding. An account of the recent 
researches on fine grinding carried out 
in 1923-5 by the British Portland Ce- 
ment Assoc’n. The absolute efficiency 
of grinding machines is one of the chief 
topics. Several laws of grinding are 
formulated. Illustrated with curves. 
Geoffrey Martin, J. Soc. Chem. Ind., 
June 4, pp. 160-3T. 


Saccharin Byproducts. In the last 
few years the chief byproducts in sach- 
arin manufacture (p-toluenesulphochlo- 
ride and the sulphonic acid and its 
amide) have been turned to profitable 
use in the making of artificial resins. 
The phenolic resins, for example, are im- 
proved by esterificarion with these com- 
pounds. So also are the resin acids of 
natural resins, such as rosin. Some ali- 
phatic esters of the sulphonic acid are 
useful as plasticizing agents for cellu- 
lose esters. References are cited. 
Walther Herzog, Kunststoffe, June, pp. 
105-7. 





Aerosols in Industry. The properties 
of smokes, fumes, clouds, fine dusts and 
sprays are important in industrv in 
connection with cause and prevention 
of dust explosions, and with the health 
and occupational hazards of workers. 
The occurrence and treatment of such 
disperse systems in industrial opera- 
tions are discussed. W. E. Gibbs, J. 
Soc. Chem. Ind., June 18, pp. 177-82T. 





Filtration by Centrifuging. In clari- 
fying certain liquids, such as lacquers 
and oils, the centrifuge is often prefer- 
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able to the filter press. It gives more 
comp!ete separation, with small loss, 
space and 


and requires little care, 
power. K. Wurth, Chem.-Ztg., June 5, 
p. 411. 





Lubricants. Heavy oils distilled from 
Bergius process tars yield, by hydro- 
genation, viscous oils having excellent 
lubricating properties. Like oils can 
also be obtained directly from coal as 
one of the products of berginization. 
Fuel are also formed, and con- 
siderable commercial success is an- 
ticipated in the production of these 
oils. A. Spilker, Zeitschr. angew. 
Chem., June 3, pp. 686-7. 


oils 


Baking. The importance of fermen- 
tation processes in the baking indus- 
tries is stressed. Lactic, butyric and 
acetic acid fermentations are dis- 
cussed as they relate to the making of 
bread and of cakes, jams, icings, etc. 
Illustrated. David Ellis, Ind. Chemist, 
June, pp. 249-51. 

Electrochemical Industry. Illustrated 
description of the works of the Pomilio 
Co. at Naples. Chlorine is produced 
and used in making cellulose pulp. 
Several new uses for electrolytic chlo- 
rine are suggested, e.g., in sugar refin- 
ing, petroleum refining, detinning, etc. 
John B. C. Kershaw, Ind. Chemist, 
June, pp. 261-5. 





Chemical Glassware. Composition 
and properties of some of the chemical 
resistance and low expansion g!asses 
which were brought out during or after 
the war. H. V. Renn, Ind. Chemist, 
June, pp. 270-3. 


High Compression Without Knocking. 
A new piston design permits operation 
of gasoline motors at high compression 
without the use of any anti-knock 
agent. A principal feature of the de- 
sign is an arrangement for lateral igni- 
tion. The practical limit of compres- 
sion may be reached without knocking. 
P. Dumanois, Compt. rend., June 7, pp. 
1378-9. 

Heating by Oi! Circulation. Oil cir- 
culation systems applied to high-tem- 
perature heating. A review of methods 
employed and of heat transfer data. 
Th. Hoffmann, Chem. Apparatur, vol. 
13, pp. 115-8. 

Oil Shale Industry. Description of 
commercial installations in Estland for 
distillation of oil from oil shale. P. N. 
Kogermann, Brennstoff-Chemie, vol. 7, 
pp. 173-6. 





Motor Fuel. Continuous experimenta- 
tion with a 500-hp. Diesel engine has 
demonstrated that oil rich in phenol 
and similar compounds can be used to 
advantage. The higher oxygen content 
of the fuel results in a thermal effi- 
ciency somewhat lower than _ for 
straight hydrocarbon oils. The phenols 
do not, however, give increased corro- 
sion of the engine parts or gum forma- 
tion. A. Spilker. Brennstoff-Chemie, 
vol. 7, pp. 170-3. 





Power. A lecture on “Coal and Elec- 
tricity” by Sir Arthur Duckham, Chem. 
& Ind., vol. 45, pp. 396-8 (cont.). 
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Refractories. Manufacture of re- 
fractories, their chemical composition 
and quality. J. Dautrebande. Rev. 
Chim. Ind., vol. 35 pp. 146-9. 





Acid-Resistant Iron. Application of 
acid-resistant iron as a material of con- 
struction is discussed (Cont.). Th. 
Hoffmann, Chem. Apparatur, vol. 13, 
pp. 103-6. 





Materials of Construction. The use 
of aluminum as a material of construc- 
tion in the chemical industry. Reports 
from various’ industrial concerns. 
Anon, Der Apparatebau, vol. 38, pp. 
113-7. Iron as a material of construc- 
tion in the chemical industry. W. 
Denecke and T. Meierling, Der. Appara- 
teban, vol. 38, pp. 98-103. 





Pumping of Acids. Description of a 
new turbine pump constructed of high- 
silicon iron without packing boxes and 
especially adapted for the handling of 
strong mineral acids. W. Meinecke, 
Chem. Apparatur, vol. 13, pp. 114-5. 





Magnetic Separation. Review and 
discussion of machinery used in mag- 
netic separation. B. I. Rolling, Chem. 
& Ind., 1926, vol. 45, pp. 344-6; 352-6. 





Lacquers and Varnishes. Progress in 
the field of lacquers, varnishes and 
driers. M. Bottler, Kuntstoffe, vol. 16, 
pp. 101-3. 





Fertilizers. Role played by fertiliz- 
ers in the world chemical commerce. 
Anon, Die Chemische Industrie, vol. 49, 
pp. 382-3. Advertising by means of price 
reduction and creation of new fertiliz- 
ers. Dr. Bueb, Die Chemische Indus- 
trie, vol. 49, pp. 410-2. 





Rubber. Note on the commoner min- 
eral ingredients for rubber. The char- 
acter of the influence of various min- 
eral compounding ingredients on the 
characteristics of vulcanized rubber. 
D. F. Twiss and E. A. Murphy, Chem. 
& Ind., 1926, vol. 45, pp. 121-3T. 


a 
Government Publications 


Prices indicated are charged by Su- 
perintendent of Documents, Washing- 
ton, D. C., for pamphlets. Send cash 
or money order; stamps and personal 
checks not accepted. When no price 
is indicated, pamphlet is free. 

Some Characteristics of Quenching 
Curves, by H. J. French and O. Z. Klo- 
pach. Bureau of Standards, Technolo- 
gic Paper 313. 10 cents. 

Nondestructive Testing of Wire 
Hoisting Rope by Magnetic Analysis, 
by R. L. Sanford. Bureau of Stand- 
ards, Technologic Paper 315. 10 cents. 

Measurements on the Thermal! Ex- 
pansion of Fused Silica, by Wilmer 
Souder and Peter Hidnert. Bureau of 
Standards, Scientific Paper 524. 10 
cents. 

Methods of Testing High-Pressure 
Natural-Gas Lines for Leakage Losses, 
by E. L. Rawlins. Bureau of Mines 
Serial No. 2752. 

The Quicksilver Situation from a Do- 
mestic Standpoint, by J. W. Furness 
and R. M. Santmyers. Bureau of Mines 
Circular No. 6007. 
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Gas Mask for Protection Against 
Ammonia Gas, by A. C. Fieldner, S. H. 
Katz, and H. W. Frevert. Bureau of 
Mines Serial No. 2750. 

Mineral Production Statistics for 
1924—-Separate pamphlets from Bu- 
reau of Mines on: Iron Ore, Pig Iron 
and Steel, by Ernest F. Burchard and 
Hubert W. Davis, 5 cents; Gold, Silver, 
Copper, Lead, and Zinc in Montana, by 
C. N. Gerry, 5 cents; Gold, Silver, Cop- 
per, Lead and Zinc in Idaho and Wash- 
ington, by C. N. Gerry, 5 cents; Rare 
Meta!s—Cobalt, Molybdenum, Nickel, 
Tantalum, Titanium, Tungsten, Ra- 
dium, Uranium, and Vanadium, by 
Frank L. Hess, 5 cents; Copper, by 
Helena M. Meyer, 10 cents; Lime, by 
G. F. Loughlin and A. T. Coons, 5 
cents; Tale and Soapstone, by L. M. 
Prindle and B. H. Stoddard, 5 cents. 

Mineral Statistics for 1925—Prelimi- 
nary estimates in mimeographed form 
from Bureau of Mines on: Increased 
Production of Phosphate Rock; The 
Iron Industry; Production of Feldspar; 
Production of Natural Sodium Com- 
pounds and Borates; Production of 
Graphite; Asphalt Sales Increase. 

Production Statistics from 1925 Cen- 
sus of Manufactures in preliminary 
mimeographed form for: Cork Prod- 
ucts; Linseed Oil, Cake, and Meal; 
Sand-Lime Brick; Manufactured Fuel; 
Cane-Sugar Refining; Crucibles. 

Potash Investigations in 1924, by W. 
B. Lang. U. S. Geological Survey Bul- 
letin 785-B. 5 cents. 

Sole Leather: World Production and 
International Trade, by J. Schinitzer. 
Bureau of Foreign and Domestic Com- 
merce, Trade Information Bulletin No. 
401. 10 cents. 

Paper and Paper Products in Central 
America, by J. W. Vander Laan. Bu- 
reau ef. Foreign and Domestic Com- 
merce, Trade Information Bulletin No. 
414. 10 cents. 

Latvian Timber Resources and Trade, 
by C. J. Mayer. Bureau of Foreign 
and Domestic Commerce, Trade Infor- 
mation Bulletin No. 408. 10 cents. 

Instructions for the Operation, Care, 
and Repair of Storage Batteries. Navy 
Department, Bureau of Engineering, 
(Reprint of Chapter 28 of the Manual 
of Engineering Instructions). 15 
cents. 

Statistics of Universities, Colleges 
and Professional Schools 1923-24, by 
Frank M. Phillips. Bureau of Educa- 
tion, Bulletin, 1925, No. 45. 25 cents. 

Grinding Wheels. Department of 
Commerce, Simplified Practice Recom- 
mendation 45. 10 cents. 

Pure Zinc at Normal and Elevated 
Temperatures, by John R. Freeman, 
Jr., Frederick Sillers, Jr., and Paul F. 
Brandt. Bureau of Standards, Scien- 
tific Paper 522. 15 cents. 





Technical Association Papers 


The ninth series of papers and ad- 
dresses presented before the Technica! 
Association of the Pulp and Paper In- 
dustry was published in June. Fifty- 
two technical papers are included in the 
series and a Bibliography of Paper- 
making for 1925, by Clarence J. West 
and A. Papineau-Couture, is append: d. 
Copies of the reprint are obtainable 
from the secretary, 18 E. 41 St., New 
York, at $3. 
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Sereening Pasty Materials 
With Rotary Screens 


Materials of a pasty nature are not 
readily handled by screens of the type 
in which rotary brushes are used for 
aiding the screening process. This 
difficulty can be overcome by removing 
the brushes and substituting for them 
stationary wooden strips with the edges 
parallel to the length of screen and 
sufficiently close to it to aid in pushing 
the material through. In using these, 
arrangements should be made so that 
the clearance between the strip and the 
screen is adjustable. The grain of the 
wood should be perpendicular to the 
screen, as the wear will be much longer 
with that arrangement. 





Colored Lights to Insure 
Uniform Production 


In a certain manufacturing company 
where the product is produced by stand- 
ardized unit operations it is found that 
in some departments a considerable 
saving of time and an increase in the 
quality of the product results from 
scientifically timed control. 

One of these operations is the mill- 
ing of a plastic. In this case a product 
of varying properties results from 
variations in the order of addition of 
the different constituents and in the 
time of working. Large quantities of 
a uniform product are required but 
each single mill handles only a few 
hundred pounds at one time. 

In order to insure uniformity of 
product control has been established by 
means of a system of lights operated 
by the technical supervisor. This 
system controls about one hundred 
mills, each mill operator having four 
colored lights for his guidance. The 
red light signifies time to begin loading, 
the green light signifies time to begin 
milling, the white light signifies five 
minutes before the completion of the 
run and the blue light signifies stop 
mill and unload. Each particular oper- 
ation as indicated by the appropriate 
light is to continue only while that 
light is burning. Slack time is done 
away with and, except in the case of 
emergency, absolutely uniform treat- 
ment is given to each bath. 

As an added precaution, a control 
laboratory checks the quality of the 
product from each mill. Results of 
tests are sent to the technical super- 
Visor within a few minutes of the time 
that samples are received. In _ this 


way it is possible to make such modi- 
fications as are needed from time to 
time in the procedure in order that the 
uniformity of the product may be 
maintained. 


Indicating Liquid Level 
Accurately 


A more acurate indication of liquid 
level in storage tanks can be obtained 
by the use of a cyclometer than by the 
ordinary float indicators often used. 
The use of such a device requires only 
slight modifications from the arrange- 
ment for the ordinary column indicator. 
To the shaft of the small pulley wheel 
over which the rope or chain from the 
float to the weight passes, a large pulley 
is fastened. From this pulley a belt is 
run to a small pulley located at the con- 
trol point where the valves are operated. 
On the same shaft with this small pul- 
ley wheel a second large pulley belted 
to a third small pulley on an adjacent 
shaft, can be located if the accuracy of 
indication requires a further step-up of 
motion. Revolutions of this last shaft 
are indicated by cyclometer, the dial of 
which can be easily calibrated to read 
in feet and inches of liquid level. By 
means of the magnification of motion 
obtained through the pulleys and belts, 
a small change in level will record a 
large change in reading of the cyclom- 
eter and accurate control is thus made 
possible, 





Sight Boxes From Vapor-Proof 
Lamp Globes 


In many chemical industries, par- 
ticularly those employing distillation, 
it is common practice to provide glass 
gage boxes as a visual means of con- 
trolling operations. These devices vary 
from the glass bell-jars used in the 
alcohol industry to the vapor-tight 
metal and glass tail boxes used in petro- 
leum distillation. One solvents manu- 
facturer has found that he could com- 
bine the simplicity of the bell-jar with 
the vapor-tight construction of the tail 
box by the use of the vapor-proof glass 
globes that have been developed by the 
lamp fixture manufacturers as a means 
of protecting electric light bulbs from 
the hazardous atmospheric conditions 
found in some plants. 

These clear glass globes, which are 
about 5-in. in diameter and 10 to 12 in. 
in height, are threaded to fit a 4- or 5- 
in. socket. By means of a special 
gasket between the globe and hood, it is 
a simple matter to make a gas-tight 
joint. The chemical manufacturer 
found it desirable to use either a 
special pipe fitting or an iron or brass 
casting in the place of the socket or 
hood used in the lamp fixture. In this 
way the sight-box could be securely 
attached to the pipe carrying the con- 
densate or other solution which it was 
necessary to observe or measure. 

These heavy screw globes are not 





easily broken but in such an emergency 
they can be conveniently replaced. 
Since the globe is a standard product, 
widely used in other industries, it is 
much less expensive than are the glass 
bell-jars or similar accessories of more 
limited use. 
a 


Extraction Turbines Econom- 
ical in Paper Mill 


By using extraction type steam 
turbines for generating electrical 
power and bleeding steam for paper 
drying, the Kalamazoo Vegetable 
Parchment Co., Kalamazoo, Mich, 
saves a minimum of $12,804.48 per 
year and a maximum of $70,536.96 per 
year over other methods, according to 
a recent analysis made at that com- 
pany. Three paper plants are operated, 
all the power for which is generated at 
two of the plants. 

Steam is generated in Wickes ver- 
tical boilers and electricity is generated 
by 1250-kilowatt, General Electric tur- 
bine generators rated 480 volts, 3,600 
r.p.m. For drying parchment 11,000 
Ib. of steam per hour at 5 lb. pressure 
is extracted from each turbine. 

In the No. 1 mill variable speed en- 
gines are used to drive the paper 
machines, one rated 200 horsepower 
and the other, 300 horsepower. All the 
exhaust steam from the engines is used 
for drying. The electrical load of the 
mill is carried by a 1,250-kw. turbine 
generator, and 11,000 lb. of steam is 
extracted from the turbine for drying 
paper. 

In the No. 2 mill, however, the paper 
machines are driven by General Elec- 
tric sectional motor drive. The elec- 
trical load of the mill, including the 
paper machine motors, is carried by 
two 1,250-kw. turbine generators, and 
22,000 lb. of process steam—sufficient 
to cover all the drying requirements 
of the mill—are extracted from the 
turbines. 

By this method the turbines, in addi- 
tion to driving their generators, are 
bled at the first stage of steam at a rate 
of 22,000 lb. per hour, thus obtaining 
as a by-product from the extracted 
drying steam and at practically no ex- 
pense, approximately 1,630 kw. of elec- 
tric power. If the paper machines in 
the No. 2 mill were driven by variable 
speed engines, as in the No. 1 mill, 500 
horsepower would be required at not 
less than 35 Ib. of steam per horse- 
power-hour. This would give, for drying 
purposes, but 17,500 lb. of steam per 
hour, whereas 22,000 lb. are required, 
costing $6.29 per hour. An additional 
1,500 kw. of electrical power would be 
needed which, if furnished by a straight 
condensing turbine requiring 13.5 lb. 
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of steam per hour, would cost $5.79 per 
hour, making a total cost of $12.08 
per hour. If the additional 1,500 kw. 
were purchased, they would cost the 
paper company $13.50 per hour, at 
a rate of $.009 per kilowatt-hour, 
making a total cost in that case of 
$19.79 per hour. 

The present method, requiring 2,500 
kw., costs $10.37 per hour. Thus there 
is effected a minimum saving of $1.71 
per hour, or $12,804.48 per year, and a 
maximum saving of $9.42 per hour, or 
$70,536.96 per year. With the mini- 
mum saving, the paper company is paid 
a return of 45.8 per cent on its turbine 
and generator investment of $28,000. 
ieosaiiel 


Welded Pipe Joints Save 
Coil Costs 


A certain company has found that in 
their Los Angeles plant, where con- 
denser coils for ammonia are fabricated, 
much expense is saved by using welded 
joints instead of fitted joints. For in- 
stance, the average cost of building a 
joint, using special ammonia fittings, is 
$7.20 per joint—while the cost of the 
welded joint is about $1.50 complete. 
There are also other advantages ob- 
tained from the use of welding in this 
shop, in particular the elimination of 
gaskets which must be used with the 
fitted joints. Such gaskets are liable to 
deteriorate after some use and leaks 
result which cause losses of ammonia 
and annoyance to the operators and may 
even cause expensive shut-downs. 
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Economies in Filtering 
Caustic Solution 


At the East St. Louis plant of the 
Monsanto Chemical Works the substi- 
tution of Monel metal cloth for steel 
cloth in filtering caustic solution has 
effected a reduction of 73 per cent in 
cost of the operation. The filtering 
tanks are 6 ft. in diameter and 2 ft. 
high with a false bottom on which 
the filter cloth is stretched, between 
two 12-mesh iron screens that serve to 
protect it. 

The caustic solution, from which 
crystals of sodium sulphite and iron 
sludge are to be removed, has a 
temperature of 250 deg. F. and a 
specific gravity of 1.4. In an average 
run for one tank, 1,000 gal. of liquid 
is filtered in about 4 hours, a 24-in. 
vacuum beneath the cloth aiding 
gravity flow. The filter cloth is 
cleaned daily, being first scraped and 
then washed with a strong stream of 
water. 

Under these conditions, operating 6 
days per week, the average life of 
Monel metal filter cloth is about 6 
months and some pieces have lasted as 
long as 8 months, while this company’s 
experience with steel cloth has shown 
an average life of about one month in 
the same service. The annual cost of 
Monel metal cloth for 3 filters plus 
labor for installing is $558. The cost 
of steel cloth plus labor in installation 
would be $2,052 per year, showing a 


net saving in favor of Monel metal of 
$1,494 yearly. 


One Way to Protect Parts 
Subjected to Wear 


A recent issue of Oxy-Acetylene Tips 
tells of a novel method used by a large 
portland cement plant for protecting a 
part subjected to extraordinary wear. 
At this plant the shafts on a conveyor 
are protected by steel sleeves which 
under the severe operating conditions 
existing there formerly lasted but an 
average of six days. The cost of one 
of these sleeves was $9, and it usually 
required two men half a day to make 
one replacement of a full set. It is 
estimated that the production of cement 
at this plant is worth $250 per hour, 
so it would be readily seen that a half- 
day shut-down involved a loss far out 


. of proportion to the value of the ma- 


terial that was being replaced. 

This plant has now adopted the ex- 
pediency of surfacing the sleeves with 
Stellite by means of an oxy-acetylene 
blow pipe. At the time the report was 
made the first set of sleeves so treated 
had been in service six weeks and as 
yet showed no sign of wear. 





Some Experiences with Corro- 
sion In Operating Work 


Dr. Werner, superintendent of the 
material department of the Farbenfab- 
riken vorm Baeyer at the last annual 
meeting of the German Anti-Corrosion 
Committee, gave some of his personal 
experiences with corrosion as met with 
in operating work. He found that tem- 
perature differences resulting from 
variations in heating loads led to cor- 
rosion. In some cases it is of assist- 
ance to insulate heating coils or to 
protect them by installing auxiliary 
electrodes according to the Cumberland 
method. It is a serious error to use 
high-grade and low-grade materials in 
the same piece of equipment. For in- 
stance, valves that failed because the 
stems consisted of some copper alloy 
while the body was of cast steel or in- 
got iron have been noted. 

In attempting to obtain the proper 
material for caustic soda_ solution 
equipment, it was found that if coils 
and tubes consist of the same material 
both corrode, whereas if they consist of 
different material the tube remains un- 
corroded, while the coil is severely cor- 
roded. Impure iron, it is found, is 
always more strongly attacked by 
acids than pure iron. 

Referring to the remarks of Palmaer, 
according to which iron that has not 
been drawn was less attacked than 
drawn material, Dr. Werner stated 
that investigations carried out at the 
Dahlem Material Testing Laboratory 
showed that the corroded regions co- 
incided with the areas where the Frie 
lines appeared in the Frie etching 
method. Sulphuric acid storage tanks 
always showed corrosion effects at the 
points where the Frie lines appeared at 
the surface. In the case of mixed acids 
the results were worse. Further tests 
showed that hot-bent iron coils were 
not attacked as the corrability was 
diminished by the heat treatment. 
Thoroughly annealed sheet iron offers, 
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therefore, better resistance than unan- 
nealed cold drawn sheets. 

A case from plant practice showed 
that some steam distributors have given 
a service of 19 years for the inmost 
tube while the outer tubes broke down 
after only 3 years of service. The 
inner tube was of wrought iron and the 
outer tubes were of ingot iron. The 
outer tubes were cold drawn, but no 
cold deformation was present as the 
tubes were annealed after drawing. 
This shows that for certain conditions 
wrought iron gives better service than 
ingot iron. According to one works 
manager, wrought-iron tubes give bet- 
ter service than ingot iron in caustic 
soda equipment. It is not stated 
whether this difference was due entirely 
to the difference in composition or not. 





Chromium Plated Electros 
Have Long Life 


Many plants make use of electro- 
types for printing labels, wrappers, and 
other items, particularly in connection 
with the production of drugs and fine 
chemicals which must be carefully 
labeled for safe handling. In this serv- 
ice ordinary electros produce about 
200,000 impressions for each plate. 
Beyond that number of impressions 
fuzzy edges and shabby appearance of 
the printed matter is liable to result. 

Certain plants have recently tried 
plating such electros with chromium 
and the results have been very success- 
ful. In one establishment this type of 
plate is used for printing wrappers, and 
it is reported that over 1,000,000 im- 
pressions have been obtained from each 
of several plates and that none of these 
plates as yet show the slightest sign of 
wear. It is evident that plants doing 
their own printing work can obtain a 
real advantage from the use of chro- 
mium plated electros. 





Using Illuminating Gas 
For Metal Cutting 


Illuminating gas to replace acetylene, 
hydrogen, or other gases in combination 
with oxygen for metal cutting has been 
successfully adapted by the Schenectady 
plant of the General Electric Co., fol- 
lowing a comprehensive study of this 
class of work. A special torch has been 
developed for this purpose and is now 
being used for cutting risers in the 
steel foundry, the material varying in 
thickness from 1 to 20 inches. 

According to the June issue of the 
General Electric Review this method is 
also used on machines in cutting intri- 
cate shapes for steel plates. Tests have 
shown that the use of illuminating gas 
is cheaper in machine cutting than 
either hydrogen or acetylene, while the 
speed of cutting after once starting is 
approximately equal for all gases. The 
advantages of the use of illuminating 
gas are found to be availability, elimi- 
nation of delays and handling of tanks, 
low cost, safety, and chemical and phy- 
sical properties permitting its use in a 
torch equipped with a super-heater, thus 
effecting large economies in the amount 
of oxygen required for the work. 
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Weighing Truck 


The National Scale Corporation, 
Chicopee Falls, Mass., are marketing 
an élevating hand truck which is 
equipped with a scale permitting of 
the accurate determination of the gross, 
net and tare weights of platform loads. 
This truck is said to save much time 
and labor by eliminating the use of 
separate scales and permitting the 
weighing of materials in transit. It is 
available in capacities of 2,000, 2,500 
and 3,500 lb. 


——____—_ 


Heavy Duty Stacker 


A heavy duty stacker with an en- 
closed worm drive is being marketed by 
Lewis-Shepard Co., Boston, Mass. This 
machine, called Type PB, operates 
with a 3 hp. motor, has a platform 
30 x 36 inches and is made in capac- 
ities of 750, 1,000, 1,500 and 2,000 Ib. 
with lifting speeds of 80, 60, 40 and 30 
ft. per minute respectively. Lifting 
heights vary up to 12 ft. 43 in., depend- 
ing on the size. The frame is of struc- 
ural steel, rivetted and welded. Roller 
bearings are used in the cable sheave 
and in the wheels. Lubrication is by 
the Alemite system. 

Operation is by a hold-over, drum 
type reversing controller, with limit 
stops and self-adjusting, asbestos-lined 
brake band. The drive is by a steel 
worm, mounted on ball bearings, mesh- 
ing with a bronze worm gear and oper- 
ating in an oil bath. 





Heating Element 


A new process for insulating the 
element of an electrical heating device, 
particularly applicable to water heaters 
and hot plates, is being put out by the 
Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. This process, which is 
known as the Backer process, has been 
in use in Europe for about two years. 
The right to its exclusive use in the 
United States has recently been pur- 
chased by the Westinghouse company. 

The name of the element made by 
this heating system is “Pyrox,” a 
name derived from pyrochroite, a white 
Magnesium hydroxide crystallizing in 
the rhombohedral system. This mate- 
rial is obtained by the conversion of 
metallic magnesium into hydroxide by 
the application of steam at 300 Ib. 
pressure. On the liberation of water by 
heating, the hydroxide is changed to an 
Oxide, 

_In the manufacture of this element a 
ribbon of metallic magnesium is wound 
spirally around a_ nickel-chromium 
heating wire. For water heater 
elements this is inserted in a soft 
copper tube and steam at 300 Ib. pres- 





sure is passed through it causing the 
chemical changes mentioned above. 
When this change is completed the 
copper tube is bent and tinned to pre- 
vent corrosion. Both ends of the tube 
are then soldered into the head of the 
heater in such a way that even if the 
head fills with water it is impossible 
for the water to run into the tube and 
short circuit the element. The process 


of manufacturing plates with this 
element is the same so far as the 
chemical action is concerned. The 


element is cemented into a groove ina 
cast iron plate and covered with layers 
of asbestos held in place by clamping 
plates. 

The principal advantage claimed for 
these heaters is that they combine the 
quality of high electrical insulating 
value with that of good heat conduc- 
tivity. It is further said that the in- 
sulating and conducting values are but 
slightly varied by increasing the flow of 
heat as long as this heat is not trapped 
in the element but is permitted to flow 
out freely. Tests are said to show a 
long life for the heater, the ability to 
withstand heavy overloads and the 
possibility of enclosing heating units 
with as great or greater heating effi- 
ciency as is obtained with the open 
unit. 





Vibrating Screen 


The Robins Conveying Belt Co., 15 
Park Row, New York, N. Y., is intro- 
ducing a new vibrating screen which is 
called the “Vibrex.” This unit consists 
of three main parts: A vibrator driven 
by a belt from motor or countershaft, 
a live screen frame, and a stationary 
base frame so built that it may be 
readily attached to any type of sup- 
porting structure. 

Four adjustable, unbalanced collars 
mounted on the vibrator drum give va- 
riable amplitude of vibration to meet 
different requirements. The drum is 
carried by means of Timken roller bear- 
ings on a transverse shaft rigidly con- 
nected to the live screen frame. This 
screen frame is connected to the base 
frame by coil springs, 10 in number, 
which serve the double purpose of ab- 
sorbing the vibration of the screen and 
maintaining tension in the screen cloth. 
This cloth is fastened in place by re- 
movable grips or clamps. 

Among the advantages claimed for 
this equipment is the fact that the en- 
tire screen frame is uniformly vibrated, 
thus eliminating dead and inactive areas 
of screen surface. Another claim is 
that of long life of screen cloth because 
there is no flexing of the individual 
wires that make up the cloth. The sup- 
porting springs minimize the escaping 
vibration and consequent power loss, 
thus enabling the unit to be operated 
with less than one horsepower. 


Welding Torch 


A small welding torch for work not 
requiring the usual standard torch has 
recently been put out by the Alexander 
Milburn Co., Baltimore, Md. This 
torch, which is called the type J-JR., is 
adapted to use gas supplied either from 
generators or from high-pressure tanks. 
It is made of bronze forgings and 
drawn stainless tubing. The angle of 
the head is 674 deg., allowing a natural 
position of the hand when operating. 
lt is 18 in. long, weighs 25 oz., and is 
furnished with 3 different tips making 
it adaptable to a wide range of service. 


—_——_——_.@—— 


Vibratory Screen 


The Pittsburgh Coal Washer Co., 
Pittsburgh, Pa., has developed a new 
vibrating screen in which vibration is 
imparted equally to all parts of the 
screen cloth area by means of an ec- 
centric shaft rigidly connected to the 
supporting members of the _ screen 
frame, which is carried on spring sus- 
pension, and rotated by means of a belt 
and pulley. Self-aligning ball bearings 
are used on this eccentric shaft. Ali 
moving and wearing parts are above 
or outside of the path of the material 
screened. Lubrication is by high-pres- 
sure grease gun. 

These screens are supplied in single 
deck or in multi-deck to effect a sepa- 
ration of several grades, or sizes. Sizes 
can be supplied to fill the capacity needs 
of various installations. 





H-Ion Comparator 


LaMotte Chemical Products Co., 
Baltimore, Md., has recently place on 
the market a new H-Ion Comparator 
called the Roulette. The set consists 
of a stationary base and metal band of 
circular design, and a wooden drum 
which revolves, inside the metal band, 
on ball bearings. An incandescent lamp 
is fixed in the middle of the base, pro- 
vided with a cord and plug which may 
be attached to any lighting circuit. A 
block, which contains three slots and 
which is drilled to hold three graduated 
test tubes, is fastened to the front of 
the metal band. A piece of etched 
glass is placed in a holder between the 
lamp and the test tube block to give a 
uniformly diffused light. A piece of 
Daylite glass is also fixed in the test 
tube block so that the same standard 
daylight conditions are obtained at all 
times. 

Any three sets of color standards, 
such as bromcresol purple, pH 5.2-6.8; 
bromthymol blue, pH _ 6.0-7.6; and 
phenol red, pH 6.8-8.4; and 27 ampoules 
of distilled water are supplied with the 
set. An extra case, containing three 
50 ml. bottles of the corresponding in- 
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dicator solutions, three 0.5 ml. pipettes 
and 18 graduated test tubes, is part of 
the outfit. 

The three sets of color standards are 
placed in the holes of the revolving 
drum, alternating with ampoules of 
distilled water. To make a determina- 
tion, three test tubes are first filled to 
the 10 ml. mark with the solution to be 
tested. Then 0.5 ml. of the proper in- 
dicator solution is added to the middle 
tube which is shaken to insure thorough 
mixing. The test tubes are placed in 
the block and the drum revolved until 
the correct standards are behind the 
block and an exact match of the sample 
being tested with a standard is ob- 
tained, or until the color of the sample 
lies between the colors of the stand- 
ards on either side of it. The pH value 
can then be read off directly from the 
label on the color standard. 





Thickener 


The United Filters Corporation, 
Hazleton, Pa., has recently brought out 
a new thickener called the “Sweetland” 
thickener. 

This thickener employs a filter ele- 
ment as shown in Fig. 1, consisting of 
a corrugated redwood or cypress stick 
terminating in a casting at the top 
which serves as a drainage member. A 
hole is bored down the top of the stick 
for a few inches where it is met by 
radial holes drilled to conduct the fil- 
trate from the outer corrugations into 
the inner longitudinal hole, whence the 
filtered solution passes out through the 
nipple. 

Filter cloth is furnished stitched in 
tubular form open at both ends. After 
being slipped over the stock, as shown 
in Fig. 1, the ends are tied. The lug 
at the bottom is secured by a cross bar 
to hold the element in vertical posi- 
tion. Each element is 29 in. in dia., and 
484 in. in length. The net filter area of 
each element is 2.6 sq. ft. The element 
when dry weighs 64 lb. These elements 
are assembled on headers of steel pipe 
into which nipples have been welded. 
One end of the header is closed and the 
other is provided with a coupling to 
unite it to the outlet fitting which 
passes through the side of the tank. 

As can be seen in Fig. 2 the headers 
are assembled in parallel rows in a steel 
tank with coupling-ends alternated, so 
that every other one connects with the 
manifold on one side of the tank, and the 
alternate one connects with the mani- 
fold on the other side. The headers 
and filter elements are all interchange- 
able and the arrangement is such that 
the elements are compactly placed in 
staggered rows throughout the tank. 
Each header communicates with its 
manifold through a gage glass and 
shut-off valve as shown in Fig. 2, so 
that the outflowing filtrate from each 
header is visible. Thus in case of a 
leak this header may be shut off. 
Special heat resisting glass is used in 
these fittings. 

The tank is of steel plate, riveted at 
the main seams and reinforced against 
bulging by ribbing of structural steel. 
The thickness of this tank varies ac- 
cording to the size. The upper portion 
is in the form of a rectangular box, 





Fig. 1—Elevation and Partial Section of 
Thickener Element 


while the lower portion is sloped as 
shown in the figure terminating in a 
rounded bottom which accomodates a 
right and left hand scroll conveyor 
which is used for propelling the sludge 
towards the outlet at the center. The 
feed may be located in various places 
but is generally placed as shown in Fig. 
2 at the end adjacent to the point where 
the two manifolds converge to unite 
with the pump connection. On one end 
of the tank extending over its full 
width is an overflow lip to carry off 
the surplus feed. This empties into a 
hopper built integral with the tank and 
terminates in a pipe flange at its lower- 
most point. The overflow lip is 17 in. 
above the top of the header giving a 
static head which based upon cold water 
is equivalent to 1.2 in. of vacuum. It 
will be noted that by this design the 
static head assists the vacuum of the 
pump and the filtrate is given a con- 
stant downward flow through the force 
of gravity. The manifolds on either 
side of the tank are connected into the 
section of an automatically reversing 
wet vacuum pump. This pump is 
capable of producing a partial vacuum 
on one side and discharging against 
a head on the other side depending 
upon the direction of rotation. It is 
driven by a reversing electric motor. 
In operation this motor is reversed at 
proper intervals to produce the correct 
cycle of operation by means of a rotary 
switch mechanism actuated by a 3 hp. 
motor. The rotating elements of this 
mechanism are back-geared to make 
one revolution for each cycle of opera- 
tion. This mechanism allows a light 
current to pass through the solenoids 
of a suitably designed switchboard, 
where the heavier current required to 
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operate the pump motor is alternately 
thrown into the two sets of wires which 
lead to the pump motor connection. 
The timing apparatus is so built that 
it can be set by a simple changing of 
gears and switch segments set for any 
desired cycle of operation; that is, the 
time for withdrawing filtrates and for 
reversing may be adjusted to give the 
best operating conditions for a particu- 
lar material, after which it can be left 
permanently at that setting. 

The removal of thickened material 
or sludge is effected by connecting a 
diaphragm pump to the flange at the 
center of the bottom of the tank. Such 
a pump is usually located at a level! 
adjacent to the level of the liquid in 
the tank and its capacity is made ad- 
justable by varying the speed or stroke. 
The density of the thickened material 
is varied to conform to requirements by 
varying the rate at which it is with- 
drawn. 

An alternative method of discharging 
the sludge is to connect a pipe with 
the bottom flange which terminates in 
a valve located alongside the tank about 
midway between the liquor level and 
the tank bottom. In this case the 
density and rate of discharge are regu- 
lated by the valve. 

The cycle of operation when operat- 
ing on beet sugar juice, which is one 
of the prominent applications of the 
thickener, is as follows: The main 
feed valve is open and the tank filled to 
overflowing with juice. A line switch 
to conduct current to the electrical ap- 
paratus is closed and the rotary switch 
puts the pump in motion in forward 
direction. A large volume of clear 
juice is drawn through the filter ele- 
ments by the suction of the pump. This 
is discharged wherever desired to suit 
plant conditions. At the end of three 
minutes, a layer of carbonate of lime, 
probably 4 of an inch in thickness, has 
formed on the several hundred square 
feet of filter surface. The resistance 
of this lime cake naturally impedes 
filtration to a certain extent. At this 
time the rotary switch has reached the 
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contact which causes the pump to re- 
verse and the flow of filtrate immedi- 
ately stops. The pump now running 
in the reverse direction inflates the 
filter bags for a few seconds causing 
the cake to be dislodged and fall to the 
bottom of the tank. The pump now 
reverses again and runs forward pump- 
ing filtrates for another three minutes. 
These reverses continue automatically 
for an indefinite period without any 
need for attention on the part of the 
operator. 





Car Spotter 


A new type of electric motor driven 
car spotter was recently placed on the 
market by H. W. Caldwell & Son Co. 
of Chicago, Ill. This spotter is of the 
vertical capstan type. The machine is 
recommended for other uses besides 
moving cars, including such operations 
as the movement of materials in factory 
yards. It is available in two sizes, one 
with a speed of 40 to 60 ft. per min., 
while moving one, two or three cars, 
and the other a speed of 26 to 42 ft. 
per min. while moving from three to 
six cars. This device is claimed by the 
makers to be of simple and reliable 
construction and is said to be available 
at a low price. 





Vacuum Pump 


In the design of the famous high pres- 
sure Edgar (Weymouth) Station of the 
Edison Electric Illuminating Co. of 
Boston, motor-driven, rotative dry vac- 
uum pumps of a new type were devel- 
oped by the Worthington Pump & Ma- 
chinery Corporation, 115 Broadway, 
New York, N. Y. 

The air end of these pumps is simi- 
lar to the Worthington 2-stage, single 
cylinder, horizontal, feather valve dry 
vacuum pump, except that the cylinder 
is vertical and additional valves are 
located in the piston itself. The air 
suction pipe from the condenser enters 
the upper portion of the pump cylinder, 
the air being drawn in on the down 
stroke of the pump. On the up stroke, 
the air flows from the upper side of the 
piston to the lower through the valves 
in the piston. On the next down stroke, 
this air is compressed and delivered to 
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Motor Trolley for Small “Lo-Hed” Hoists 


As the whole unit requires but 22 in. head- 
room, it can be used in many places where 
larger units cannot be accommodated 


atmosphere, thus giving a 2-stage effect 
in one cylinder. 

There is practically no compression in 
the first stage, thus avoiding the loss 
in volumetric efficiency that occurs in 
pumps of the single stage type when 
the air re-expands in the clearance 
space. The cylinder and heads are 
water-jacketed which results in con- 
densing much of the vapor in the first 
stage of the cylinder. This condensate 
flows through the valves in the piston 
to the lower half of the cylinder from 
whence it is discharged. This also 
avoids any water pockets and the pos- 
sibility of flashing into vapor with drop 
in pressure on the suction stroke. The 
frame is thoroughly enclosed and all 
bearings are lubricated by a forced-feed 
pump driven from the main shaft. 

Direct connected motor drive from a 
motor running at 120 r.p.m. is used. 
On closed suction the pump is capable 
of maintaining an absolute pressure of 
0.1 in. of mercury. 


————_——>_— 


Motor Trolley for Hoists 


A new motor-driven trolley has been 
developed by the Amercian Engineer- 
ing Co., Philadelphia, Pa., for use with 
its 4- and 1-ton, Class A, “Lo-Hed” 
electric hoists, which have been built, 
heretofore, in bolt-suspension and plain 
trolley types only. 

The trolley can be supplied with 
travel speed of 80 or 120 ft. a minute, 
so that the trolley and hoist provide 
an inexpensive overhead system for 
handling loads of one ton or less at 
high speed, both in lifting and moving. 
It can be arranged for remote control, 
if desired. Any Class A, “Lo-Hed” 
hoist now in service can be easily con- 
verted into a motor trolley hoist by add- 
ing the new trolley. 

Only 22-in. headroom is required for 
hoist and trolley, which is very small 
for a motor trolley hoist. The trolley 
is ruggedly built and maximum traction 
is obtained by driving all four wheels. 
The three main castings, from which 
the hoist and load are suspended, are 
of cast steel. The spur gear drive is 


totally enclosed and runs in an oil bath. 
Hyatt roller bearings are used on all 
shafts. 


The motor also is totally en- 
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closed and has high grade ball bearings. 

All parts are completely accessible and 

the motor can be removed readily when 

necessary. The motor can be furnished 

for D.C. or A.C., either 2- or 3-phase. 
———- 


Motor Starters 


Two new types of across-the-line 
starters, the reversing and the non-re- 
versing type, have recently been devel- 
oped by the Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. These 
starters have been designed for easy 
accessibility in installing and wiring. 
Two slotted hexagonal screws hold the 
starter unit in place in a sheet steel 
cabinet. The starter may be taken out 
as a unit by merely removing the 
screws, thus leaving all the room inside 
the cabinet for attaching conduit bush- 
ings and drawing in the leads. 

The starter, consisting of a three pole 
contactor with electrical interlock, is 
completely enclosed and is operated en- 
tirely from a push button station placed 
at any convenient location. In this way 
it provides safe control and eliminates 
damage caused by tampering or un- 
skilled handling. A floating armature 
type of three pole contactor is used 
and is said to provide smooth and posi- 
tive contact. It is designed for quiet 
operation and the contactor tips are 
kept clean by the rolling and wiping 
action in closing, thus preventing any 
tendency to heat or weld under load. 

Where operating conditions necessi- 
tate the protection of the starter from 
foreign matter, a door interlock is sup- 
plied which makes it impossible to start 
the motor unless the door is fully closed. 

——_.@——— 


Method of Lubricating 


In providing a lubricating system 
for its ball bearing type of electric 
motors, Fairbanks-Morse & Co., Chi- 
cago, Ill., have developed the system 
shown by the accompanying photograph. 

The grease for lubrication is fur- 
nished in collapsible tubes, each one 
containing enough grease for one year’s 
lubrication of the motor. After flush- 
ing out the old grease with kerosene as 

















New System for Lubricating Bearings 


The collapsible tube here shown contains 
sufficient grease to lubricate the bearing for 
one year. Its application is simple and 


cleanly. 
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directed in the instructions supplied 
with the tube, grease is squeezed from 
the tube directly into the bearing. 
Directions with the tube show just how 
much should be put into each bearing 
for the best results. Four sizes of tubes 
are available for four corresponding 
sizes of bearings. 

The opening of the tubes is designed 
to fit the opening in the lubricating 
plug of the bearing so that the grease 
is placed directly where wanted with 
no waste. 





Screen Hopper 


A new hopper for use with vibratory 
screens has been placed on the market 
by Link-Belt Co., Chicago, Ill. In addi- 
tion to its service in acting as a receiv- 
ing hopper for feeding material to 
screens, this device is said to be an 
excellent means of distributing the 
material across the full width of the 
screen cloth thus obtaining a maximum 
efficiency of screening. 

The device combines an automatic 
feeder for the screen with a hopper. It 
vibrates with the screen and enables 
the material to be spread across the 
full width of the screen throughout its 
full length. By its use the feed is 
automatically regulated through a 
swinging feed plate with counterweight 
arrangement. This plate also serves to 
distribute a non-uniform load uniformly 
across the width of the feeder. It is 
claimed by the makers of this device 
that when used in conjunction with 
their vibrating screens, a high degree 
of screening efficiency is obtained. 


a 


Oil Pump 

The Worthington Pump & Machinery 
Corporation, 111 Broadway, New York, 
N. Y., has developed a forged-cylinder 
pump for feed and auxiliary oil pipe 
lines. This pump is said to be a self- 
contained, substantial and rigid unit 
of compact design. 

Capacities are available up to 40,000 
bbl. per 24-hr. day. Pumps are de- 
signed for working pressures close to 
1,000 lb. per sq.in. Cylinders and pas- 
sages are tooled out of solid machine 
steel forgings. The throats are bronze 
lined with deep stuffing boxes. Flow is 
straight and all clearances are close. 
The plungers are machined and ground 
from high-grade steel. The valve 
chambers are tooled out of the cylinder 
forging. Steel ball valves of the en- 
caged type operating on hard gear- 
bronze renewable seats are used. Each 
of these valves is separately accessible 
from above through individual valve 
chamber covers. The crankshaft and 
connecting rods are steel forgings. 








Portable Pipe Machine 


The Oster Mfg. Co., Cleveland, Ohio, 
has recently introduced a light weight 
model of their power drive for pipe 
tools. The body of this machine is 
made almost entirely of an aluminum 
alloy said to be stronger and more dur- 
able as well as lighter than cast iron. 
The weight of the machine is 150 Ib. 
Power is from a 4 hp. universal motor 
which automatically speeds up on the 
smaller sizes of pipe and -holds the 


necessary speed on the larger sizes. 
This motor is reversible, making it pos- 
sible to use any die stock with the ma- 
chine. 

This machine will drive die stocks 
and pipe cutters up to 2 inches and, 
with an auxiliary drive shaft, will drive 
geared die stocks and cutters up to 6 
inches. The machine can also be used 
to screw up fittings by fastening a 
pipe wrench in its driving arms. The 
pipe is held stationary in a three-jawed 
self-centering chuck and the pipe tools 
are turned by driving arms.  Self- 
centering universal guides in the rear 
of the machine assist the chuck in cen- 
tering long lengths of pipe. 





CO. Recorder 


Republic Flow Meters Co., 2240 Di- 
versey Parkway, Chicago, Ill., has de- 
veloped a motor-driven CO, recorder 
that is claimed to have many improved 
features. All working parts are im- 
mersed in oil. The case is dirt and dust 
proof, the only opening being at the 
top, where the cover is constructed for 
tight closing. A fractional horsepower 
motor is used. 

In operation, the gases are drawn 
from the furnace into the instrument 
through a brass tube immersed in oil. 
The gases pass through the pump and 
then through a brass tube to a measur- 
ing chamber. During this passage, the 
gases assume the temperature of the 
surrounding oil. They then pass into 
a measuring chamber, also immersed in 
the oil and are measured at a definite 
temperature. Next they pass through 
the potash chamber and then to a final 
chamber, also immersed in the oil, for a 
second measuring. The difference in 
these two measurements indicates the 
CO, content. 


Manufacturers’ Latest 
Publications 


De La Vergne Machine Co., 949 E. 138th 
Street, New York City—A folder describing 
vertical Diesel oil engines 

Morehouse Machine Co., York Pa.—A 
bulletin describing a Proving Ring for 
calibrating Brinell hardness testing ma- 
chines. 

Alexander Milburn Co., Baltimore, Md.— 
Catalog No. 72-C—A new catalog illus- 
trating the complete line of welding and 
cutting equipment made by this company. 

Foote Bros. Gear & Machine Co., 215 N. 
Curtis St., Chicago, Ill.—Catalog No. 200— 
New general catalog of the gears, speed re- 
ducers and special machinery made by this 
company with an added engineering section 
of over 200 pages of valuable tabular data, 
and formulas useful in the solving of trans- 
mission problems. 

Roller-Smith Co., 233 Broadway, New 
York City.—Supplement to Bulletin No. 
530—A folder describing direct acting time 
limit attachments for standard type circuit 
breakers. 

The Toledo Metal Furniture Co., Toledo, 
Ohio—A bulletin describing the Uhl steel 
“PosturChair” specially designed seat for 
industrial purposes. 

Reiter Co., Elgin, Ill—Catalog No. E-40 
—A description of the Elgin system of 
internal softening and purifying of water 
for steam boilers. 

Sullivan Machinery Co., 122 S. Michigan 
Ave., Chicago, Il. —Bulletins No. 76-G and 
83-B (second edition)—The first of these 
bulletins describes a portable electric hoist 
of single and double drum type, and the 
second of these bulletins describes belt- 
driven air compressors of single and 2-stage 
type. 

W. D. Mount, Lynchburg, Va.—Bulletin 
No. 6—A bulletin describing the use of a 
rotary vacuum filter for washing pulp. 

Lewis-Shepard Co., Watertown Station, 
Boston, Mass.—General catalog of factory 
lift trucks, skid platforms and tiering ma- 
chines. 


Kinney Manufacturing | Co., Boston, Mass. 
—Catalog of the new “Heliquad” pumps 
for all types of pumping eervics 

Mantle Engineering Co., Oliver Building, 
Pittsburgh, Pa.—A bulletin describing the 
Mantle unit recuperator or air preheater. 

Westinghouse Blectric & Manufacturing 
Co., East Pittsburgh, Pa. — Leaflet No 
20286—A description of static condensers 
for power factor correction on motor cir- 
cuits of 220, 440 and 550 volts. 

Combustion Engineering Corporation, 43 
Broad Street, New York, N. Y.—Catalog 
GFD-1—A catalog desc ribing Green forced 
draft stokers. 

DuPont Cellophane Co., 40 West 40th St., 
New York, N. Y.—A new booklet entitled 
“Your Product in a Show-case of its Own,’ 
describing the use of Cellophane for pack- 
aging various products. 

International Nickel Co., 67 Wall St., 
New York, N. Y¥.—Bulletins No. 4, 5, 201, 
and 202—New bulletins on applications of 
nickel describing respectively the use of 
nickel for making steel castings stronger, 
the mill inspection of steel, the properties 
and applications of nickel and nickel - 
chromium cast iron, and the improvement 
of gray cast iron with nickel. 

Wellman- aay ear ag o., Cleveland, O 
—Bulletin No. 85—A bulletin describing 
type L mechanical gas producers and their 
operation. 

Leeds & Northrup Co., Philadelphia, Pa. 
—Catalog No. 87 and Bulletin No. 985— 
The first. of these bulletins describes the 
construction and use of potentiometer 
pyrometers and the second discusses fre- 
quency measurements and control. 

Worthington Pump & Machinery C orpora- 
tion, 115 Broadway, New Yor } 
Bulletin No. BK-1607-D—A catalog de- 
scribing locomotive feedwater heaters and 
boiler feed pumps. 

American Blower Co., Detroit, Mich.- 
Two folders describing man-cooling fans 
and a bulletin on electric ventilation, giv- 
ing descriptions of various types of ven- 
tilating installations. . 

Republic Flow Meters Co., 2240 Diversey 
Parkway, Chicago, Ill.—A foldér describing 
a new motor driven CO, recorder, an 
article by G. Gebhardt on boiler evap- 
oration tests, an article by C. W. Parmele: 
on water in the manufacture of heavy clay 
products, and an article by H. M. Boylston 
on the composition and structure of iron 
and steel. 

Ingersoll-Rand Co., 11 Broadway, New 
York, N. Form No. 1414—A catalog 
describing surface condensers made by this 
company, the accessories used with them. 
their operation and containing an appendix 
giving engineering information on _  con- 
densers. 

De La Vergne Machine Co., 966 East 
138th Street, New York, N. T——Ak bulletin 
containing a reprint of an article by C. E 
Beck, describing A Model Oil Engined 
Power Station.” 

The Duriron Co., Inc., Dayton, Ohio.— 
Bulletin No. 144—A _ bulletin describing 
valves, cocks and ejectors of acid proof 
material. 

Patterson Foundry & Machine Co., East 
Liverpool, Ohio—Two new leaflets, one on 
grinding. room service for the enameler and 
the other describing the Patterson design of 
disintegrator. 

General Blectric Co., Schenectady, N. Y 
—New bulletins as follows: GEA-388, 4 
bulletin describing the type MT contré 
equipment for direct current series woun: d 
crane bridge and trolley motors; GEA-38" 
a bulletin describing the helicoil sheath 
wire heating element; GEA-423, a booklct 
describing the use of arc welding in the 
General Electric factories. 

Nashville Industrial Corporation, Old 
Hickory, Tenn.—Catalog No. 24—A ge! 
eral catalog of used equipment of all types 
available from the Old Hickory Powde! 
Plant and other industrial companies. 

U. S. Electrical Manufacturing Co., Los 
Angeles, California—Folder describing the 
use of automatic starting ball bearing 
motors. 

Holly Pneumatic Systems, Inc., 100 East 
45th St.. New York, N. Y.—A folder de- 
scribing the Holly system of pneumatic 
conveying. 

Drying Systems, Inc., 1800 Foster Ave. 
Chicago, Ill. — A folder describing th 
Phoenix automatic constant-effect air filte! 

American Pulverizer Co., St. Louis, Mo 
A leaflet describing the No. 13 ring pu 
verizer. ‘ 

Steere Engineering Co., Detroit, Mich 
New bulletins as follows: No. 294-290 
scribing stack valves and steel stach*. 
Pamphlet No. 302, describing a chare'"+ 
machine for water gas generators; Pa’: 
phlet No. 304, describing a 72-in. spec!’ 
welded steel Tee. 

U. T. Hungerford Brass & Copper ‘ 
Lafayette & White Sts., New York, 
—A new general catalog of various met 
products stocked by this company. 
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Patents Issued June 1 to 29, 1926 








Paper, Pulp and Sugar 


Chemical Pulp-Cooking Process. 
Sivola, Dexter, N. Y.—1,590,987. 

Process for the Production of Wood Pulp. 
Henry Francis Joseph Puttaert, San Fran- 
cisco, Calif.—1,587,799. 

Machine for Treating Paper Stock. Wil- 
liam J. Herrbold, Tonawanda, N. Y. 
1,586,951. 

Process of Making Pulp from Hulls. Jean 
Francois Puttaert and Henry Francis 
Joseph Puttaert, San Francisco, Calif. 
1,588,335. 

Method and Machine for Manufacturing 
Paper. Ezekiel J. Wilson, East Greenbush, 
and Edwin A. Rees, Albany, N. Y., as- 
signors to F. C. Huyck & Sons, Rensselaer, 
N. Y.—1,589,450. 

Paper-Making Machine. 
Beloit, Wis.—1,589,921. 

Paper-Making Machinery. Ernst Mahler, 
Neenah, Wis., assignor to Paper Patents 
Company, Neenah, Wis.—1,587,784 

Waterproofing Compound and Paper 
Waterproofed Thereby. Herbert Buffington, 
Seattle, Wash., assignor, by mesne assign- 
ments, to Buffington Waterproof Paper 
Corporation, Seattle, Wash.—1,589,103. 


George 


Alonzo Aldrich, 


Rubber and Synthetic Plastics 


Method of Making Molded Rubber Prod- 
uct. Chauncey C. Loomis, Yonkers, N. Y., 
assignor to Loomis, Stump & Banks. 
1,587,537. 

Rubber-Coated Metal and Method of Pro- 
duction. Edward S. Avery, East Hampton, 
N. Y 1,587,742. 

Process for Removing Sulphur from Vul- 
canized Rubber. Leland L. Odom, Memphis, 
Tenn., assignor of one-third to E. M. Ellis, 
Memphis, Tenn., and one-thrid to J. D. 
Reynolds, Camden, Ark.—1,587,408. 

Process for the Manufacture of Artificial 
Resins Rudolf Singer, Brno, Czecho- 
slovakia, assignor to Kunstharzfabrik Regal 
& Co., Brno, Czechoslovakia.—1,590,961. 

Process of Treating Resins and the Prod- 
uct Thereof. Cyrus Field Willard, San 
Diego, Calif.—1,587,622. 

Method of Molding Phenolic Condensation 
Products. Franklin S. Smith, Philadelphia, 
Pa., assignor to The Products Protection 
Corporation, New York, N. Y.—1,586,850. 

Sulphur Phenol Resins and Process of 
Making Same. Alexander Blumfeldt, Basel, 
Switzerland, assignor to Society of Chemical 
Industry in Basle, Basel, Switzerland. 
1,588,439. 

\queous Emulsion of Unvulcanized Rubber 


and Sulphur. Samuel E. Sheppard and 
Leon W. Eberlin, Rochester, N. Y., as- 
signors to Eastman Kodak Company, 
Rochester, N. Y. —1,589,331. 


Manufacture of Colored Cellulose Plastics 
and Solutions Thereof. Carl Immerheiser, 
Ludwigshafen-on-the-Rhine, Carl Neubauer, 
Mannheim, and Erwin Scharf, Ludwigs- 
hafen-on-the-Rhine, Germany, assignors to 
Badis: he Anilin- & Soda-Fabrik, Ludwigs- 
hafen-on-the-Rhine, Germany.—-1,589,700. 

Process of Reducing the Viscosity Char- 
acteristics of Nitrocellulose. Leonard E. 
Bran hen, Rochester, N. Y., assignor to 
Eastman Kodak Company, Rochester, N. Y. 


L588,089, 


Petroleum Refining 


Art of Treating Hydrocarbons and Oils. 
Louis Bond Cherry, Kansas City, Mo., as- 
Signor by mesne assignments, to C. and C. 
Deve loping Company, Kansas City, Mo. — 

SK VOR 

Treating Mineral Oils. 
Tuisa Okla.—1,587,111. 
a... rreating Apparatus. Edward A. 

leterle, Glen Ellyn, Ill.——1,589,631. 

Apparatus for Refining Hydrocarbon Ma- 


George L. Fogler, 


“rials Frank M. Floyd, Dallas, Tex. — 

LoS; 70. 

- Process of Treating Hydrocarbons. Roy 
ross Kansas City, Mo.—1,587,491. 

we rocess of Preparing a Lubricating Oil. 
irt D. Rial, Wilmington, Calif.—1,587,859. 

cyatt, of Distillation. Joseph Schneible, 

od Icago, Ill. ; Beatrice Schneible-Ingram, 

a— ‘Stratrix of said Joseph Schneible, de- 

F — assignor to Claude D. Schneible, K. 

St mempeind and Benamin B. Schneider, as 

— under the name of The Schneible 
rust.—1,587,188, 

— ess for Treating Petroleum Emul- 

aenien Melvin De Groote, St. Louis, Mo., 


~~ to Wm. S. Barnickel & Company, 
*dster Groves, Mo.——1,590,617. 


Process of Manufacturing Oil of a Low 
Boiling Point from Mineral Heavy Oils. 
Tsuguyoshi Mii, Yamaguchi-Ken, Japan, as- 
signor to Kotaro Isomura, Yamaguchi-Ken, 
Japan.—1,590,640. 

Art of Converting Hydrocarbon Oils into 
Lower Boiling Products. Frank A. Howard, 
Elizabeth, N. J., assignor to Standard De- 
velopment Company.—1,586,994. 

Conversion of High-Boiling Hydrocarbon 
Oils into Lower-Boiling Oils. Perry J. 
Sweeny, Whiting, Ind., assignor to Standard 
Oil Company, Whiting, Ind., and Chicago, 
I11.—1,589,908. 

Process of Refining Oils and Fats. Frank 
Curtis Gephart, New York, N. Y., assignor 
to Cocoa Products Company of America, 


Incorporated, Long Island City, N. Y.— 
1,588,405. 
Process for Cracking Coal and Oil. 


Walter Edwin Trent, Washington, D. C. — 
1,589,023. 

Method of and 
ously Separating 
genuin Hechenbleikner 
Oliver, Charlotte, N. C. 

Purification of Hydrocarbons. 
Downs, Cliffside, N. J., assignor 
Barrett Company.—1,590,965. 

Desulphurizing Oils. Ernst M. Johansen, 
Fall River, Mass., assignor to The Atlantic 
Refining Company, Philadelphia, Pa. 
1,587,649. 

Motor Fuel. Robert A. Carroll, West 
Finley, and Henry L. Elliott, Washington, 
Pa., assignors of one-third to James V. El- 
liott, Buffalo Township, Pa.—1,587,899. 


Apparatus for Continu- 
Petroleum Sludge. In- 
and Thomas C. 
1,586,801. 

Charles R. 
to The 





Organic Processes 


Trisazo Dyestuffs and Process of Making 
Same. August Leopold Laska and Fritz 
Weber, Offenbach-on-the-Main, Germany, 
assignors to Corporation of Chemische Fab- 
rik Griesheim-Elektron, Frankfort-on-the- 
Main, Germany.—1,590,042. 

Manufacture of Yellow Azo Dyestuffs. 
August Dorber, Ludwigshafen-on-the-Rhine, 
Germany, assignor to I. G. Farbenindustrie 
Aktiengesellschaft, Frankfort-on-the-Main, 
Germany.—1,590,728. 

Azo Dyestuffs and Process of Making 
Same. August Leopold Laska and Arthur 
Zitscher, Offenbach-on-the-Main, Germany, 
assignors to Corporation of Chemische Fab- 
rik Griesheim-Elektron, Frankfort-on-the- 
Main, Germany.—1,587,004 

Yellow Monoazo Dyestuffs and Process of 
Making Same. August Leopold Laska and 
Fritz Weber, Offenbach-on-the-Main, Ger- 
many, assignors to Corporation of 
Chemische Fabrik Griesheim - Elektron, 
Frankfort - on - the - Main, Germany. 
1,587,005. : 

Blue Monoazo Dyestuffs for Wool or Silk. 
Adolphe H. Ney, New York, _N. Y., assignor 
to Theodore Haebler, New York, N. Y 
1,586,693. : 

Azodvestuffs and Process of Making 
Same. Arthur Zitscher, Offenbach-on-the- 
Main, Germany, assignor to The Corpora- 
tion of Chemische Fabrik Griesheim-Elek- 
tron, Frankfort-on-the-Main, Germany. 
1,587,060. 

Azodyestuffs 


Containing Chromium and 
Process of Making Same. Max Isler and 
Lucas von Mechel, Basel, Switzerland, as- 
signors to Society of Chemical Industry in 
Basle. Basel, Switzerland.—1,588,458. 

Process for the Reduction of Azo Com- 
pounds to Hydrazo Compounds. Oliver W. 
Brown, Bloomington, Ind., and Clyde O 
Henke, South Milwaukee, Wis., assignors to 
The Newport Company, Carrollville, Wis.— 
1,589,936. 

Vat Dyestuff and Process of Making 
Same. Wilhelm Eckert and Heinrich 
Greune, Hochst-on-the-Main, Germany. 
1,588,451. 

Vat Coloring Matter. Heinrich Nere- 
sheimer, Ludwigshafen-on-the-Rhine, Ger- 
many, assignor to Badische Anilin- & Soda- 
Fabrik, Ludwigshafen-on-the-Rhine, Ger- 
many.—1,589,303. 

Vat Sulphide Dyes. Fritz Ballauf Fried- 
rich Muth and Albert Schmelzer, Elberfeld, 
Germany, assignors to Grasselli Dyestuff 
Corporation, New York, N. Y.—1,590,718. 

Quinone Vat Dyestuff, Dyeing Particu- 
larly Animal Fibers in the Vat Fast Shades, 
and Process of Making Same. Richard Herz, 
Frankfort-on-the-Main, Germany, assignor 
to Grasselli Dyestuff Corporation, New 


York, N. Y¥.— 1,588,384. 

Violet Vat Dyestuffs of the 2-Thionaph- 
thene-2-Indolindigo Series. 
Brunner, 


Richard Herz 


and Walter Frank fort-on-the- 
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Main, Germany. assignors to Grasselli Dye- 
Be 


stuffs Corporation, 
1,590,685. 

Process for Manufacturing Vat Dyes. 
Alois Zinke and Franz Hanselmayer, Graz, 
Austria, assignor, by mesne assignments, to 
Felice Bensa, Genova, Italy.—1,586,730. 

Indigo Dyestuff. Sailendra N. Gupta, San 
Francisco, Calif.—1,588,960. 

Dye Composition. Joseph Merritt 
Matthews, New York, N. Y., assignor to 
Glorient, Inc., New York, N. Y.—1,588,482. 

Basic Dyestuffs of the Malachite-Green 
Series. Rudolf Reyher, Offenbach-on-the- 
Main, Germany, assignor to Chemische Fab- 
rik Griesheim-Elektron, Frankfort-on-the- 
Main, Germany.—1,588,052. 

Dyestuffs Containing Metals and Process 
of Making Same. Fritz Straub, Basel, and 
Herman Schneider, Riehen, near Basel, 
Switzerland, assignors to Society of Chemi- 
cal Industry in Basle, Basel, Switzerland.— 
1,590,482. 

Production of Benzanthrone Derivatives. 
Georg Kalischer, Mainkur, near Frankfort- 
on-the-Main, and Rudolf Miiller and Fritz 
Frister, Fechenheim, near Frankfort-on-the- 
Main, Germany.—1,588,376. 

Process for the Manufacture of 2:3- 
Diamino-Anthraquinone. Wilhelm Moser 
Basel, Switzerland, assignor to Society of 
Chemical Industry in Basle, Basel, Switzer- 
land.—1,586,911. 

Preparation of Solutions of Derivatives of 
Dioxydiaminoarsenobenzene. Stuart R. Mac- 
Ewen, Toronto, Ontario, Canada. 
1,588,252. 

Process for Manufacturing Perylene Com- 
pounds of Quinone Character. Alois Zinke, 
Gratz, Austria, assignor to Felice Bensa, 
Genova, Italy.—1,590,661. 

Process of Dyeing Cellulose Esters and 
Cellulose Ethers. Walter Duisberg and 
Winfried Hentrich, Leverkusen, Claus 
Weinand, Cologne-on-the-Mulheim, and 
Ludwig Zeh, Leverkusen, Germany, as- 
signors to Grasselli Dyestuff Corporation, 
New York, N. Y.—1,587,708. 

Process of Dyeing Cellulose Esters and 
Ethers Carl Erich Miiller, Hochst-on-the- 
Main, Germany, assignor, by mesne assign- 
ments, to Grasselli Dyestuff Corporation, 
New York, N. Y.—1,587,669. 

Hydroxy Benzoylamino - Benzenearsonic 
Acids and Process for Making the Same: 
Ludwig Benda, Mainkur, near Frankfort- 
on-the-Main, Germany, assignor to I. G. 
Farbenindustrie Aktiengesellschaft, Frank- 
fort-on-the-Main, Germany.—1,588,381. 

Process for Manufacturing Amino Pery- 
lene Quinones. Alois Zinke, Graz, Austria, 
assignor, by mesne assignments, to Felice 
Bensa, Genova, Italy.—1,586,729. 

Process of Making Crotonaldehyde. Fred 
W. Lommen, Pittsburgh, Pa., assignor to 
Carbide & Carbon Chemicals Corporation.— 
1,587,661. 

Monoiodo-Oxindol and Process of Making 
Same Walter Schoeller, Berlin-Westend, 
and Kurt Schmidt, Berlin-Friedenau, Ger- 
Fabrik auf 


New York, N. 


many, assignors to Chemische 
Actien (vorm. E. Schering), Berlin, Ger- 
many.—1,587,866. 


N-Acyl Derivatives of 5-A sino-3-Chloro- 
4-Hydroxybenzene-1-Arsonic Acid. Ludwig 
Benda, Mainkur, near Frankfort-on-the- 
Main, and Werner Schmidt, Fechenheim, 
near Frankfort-on-the-Main, Germany, as- 
signors to I. G. Farbenindustrie Aktien- 
gesellschaft.—1,588,382. 

Benzoyl-Ecgonine Ester and Process of 
Producing the Same. Edvard Poulsson, 
Oslo, Norway.—1,588,466. 

Sulphonated Thianthrenes Useful as 
Pharmaceutical Compounds. Heinrich 
Herminghaus, Elberfeld, Germany, assignor, 
bv mesne assignments, to Winthrop Chemi- 

} 2 


cal Company, Inec., New York, N. -—- 
1,589,390 

Process for the Manufacture of Ethy] 
Sulphuric Acid Augustin Amédée Louis 


Joseph Damiens, Arcueil-Cechan, and Marie 
Charles Joseph Elisée de Loisy, Paris, 
France, and Olivier Joseph Gislain Piette, 
Brussels, Belgium.—1,589,372. 

Process for Manufacturing Acetic Anhy- 
drids. Ludwig Hoérmann, Tschechnitz, 
near Breslau, and Felix Kaukler, Munich, 
Germany, assignors to the Firm: Dr. Alex- 
ander Wacker-Gesellschaft fiir Elektro- 
chemische Industrie G. m. b. H., Munich, 
Bavaria, Germany.—1,590,097. 

Process of Polymerizing Vinyl 
Willy O. Herrmann and Erich Baum, 
Munich, Germany, assignors to Con- 
sortium fiir Elektrochemische Industrie, 
Munich, Germany.—1,586,803. 

Process of Makin Propylene Oxides. 
John N. Burdick, Buffalo, N. Y., assignor to 
Carbide and Carbon Chemicals Corporation. 
—1,589,359. 

Basic Phenolalkylethers. Hans Hahl, E!- 
berfeld, Germany, assignor, by mesne as- 
signments, to Winthrop Chemical Company, 
Inc., New York, N. Y¥.—1,587,973. 


Esters. 
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Rubber Technologists Plan Big 
Symposium 


Eminent Authorities Will Discuss Topics 
Bearing on Rubber Problems 


At the Philadelphia meeting of the 
American Chemical Society, September 
9-10, 1926, the Rubber Division is to 
hold a symposium on Raw Rubber. 
Leading rubber technologists and ex- 
ecutives of the industry will reveal 
raw rubber developments, including 
scientific progress in the plantation 
rubber industry, in wild rubber, South 
American and African; and in synthetic 
or artificial rubber, to perfect which 
commercially scientists of all civilized 
nations are uniting in a common attack. 

Rubber as a national asset, substi- 
tutes for rubber, the physical structure 
of rubber, the examination and testing 
of rubber, and guayule rubber, its bot- 
any, chemistry and technology, will be 
other topics. 

A notable feature of the symposium, 
indicating, it was said, the battle is 
bound to ensue between synthetic rub- 
ber and the plantation product, and in 
which the plant biologist will be the 
synthesist’s chief foe, will be a compar- 
ison of the physical properties of raw 
rubber with those of compounded vul- 
canized rubber. 

There is probably some difference of 
opinion, chemists hold, as to whether 
or not it can be claimed from the com- 
mercial standpoint that crude rubber 
has been synthesized successfully. Dur- 
ing the war as much as 40 tons per 
month of a product designated as syn- 
thetic rubber were manufactured, but 
the material was said to be satisfactory 
only for hard-rubber articles. 

Enormous savings possible through 
reclaimed rubber will also be discussed. 
With the advent of the balloon tire the 
consumption of new rubber has become 
so great that if even a part of the new 
rubber can be replaced by new tires 
immense economies can be effected, it 
is declared. 

The basic idea of the Philadelphia 
Symposium, planned as one of the chief 
Science gatherings of the Sesquicenten- 
nial International Exposition, is, ac- 


cording to Chairman Bierer, to present 
new facts and ideas, and not to review 
work already known, and information 
which is common knowledge or which 
can readily be obtained elsewhere. The 


Promise of new facts and original ideas 
Indicate the importance of the sym- 


Posium., 

Li iding executives of the American 
Tubber industry will attend a banquet 
— the Rubber Division on Thursday 
ven 


g, Sept. 9. 





Establishment of a Nitrogen 
Institute Discussed 


Establishment of a nitrogen in- 
stitute is under discusson. Plans 
have not emerged from the conver- 
sational stage but ideas are run- 
ning along the lines followed so 
sucessfully by the Chlorine Insti- 
tute. 

Fixed nitrogen and ammonium 
sulphate producers realize that the 
time has come when definite steps 
must be taken to find new uses for 
nitrogen and to expand the old 
uses. Increased use of ammonium 
sulphate fertilizer to displace an 
imported material depends upon 
education, it is recognized. This 
would be one of the activities of 
the proposed institute. 











Briefs Will Be Submitted in 
Magnesite Case 


Briefs will be submitted to the Tariff 
Commission July 19, by parties at in- 
terest in its investigation of the costs 
of producing crude magnesite and 
caustic calcined magnesite, a public 
hearing in which was held June 21 
and 22. 

Owing to the fact that there are so 
few domestic producers and the fur- 
ther fact that most of the foreign costs 
were secured in confidence, the hearing 
failed to bring into public view any 
comprehensive figure which would in- 
dicate the real differences in cost. Most 
of the testimony and argument there- 
fore was devoted to figures on impor- 
tations, rail and water freight rates, 
and comparability of the domestic and 
foreign product for use in stucco con- 
struction work. 

Several consuming companies pre- 
sented witnesses who testified that they 
used either the domestic or foreign 
product with equally good results, des- 
pite some differences in color. One tes- 
tified that he purchased about 25 per 
cent of his supply from importers at $2 
per ton above what he paid for the 
domestic magnesite, merely to have 
assurance of two sources of supply. 

The case before the Commission is 
the result of application for a higher 
duty filed by the Sierra Magnesite, 
Company, Porterville, Calif., and C. S. 
Maltby, San Francisco. H. A. Golwynne 
and Innes, Speiden & Co., both of New 
York, the principal importers of mag- 
nesite, opposed an increased duty, being 
represented by W. G. Merritt, of New 
York, as counsel. 


Annual Meeting of Engineering 
Educators at Iowa 


The Scciety for the Promotion of 
Engineering Education held its 34th 
annual meeting at the State University 
of Iowa, Iowa City, June 16-18. The 
papers and discussion were unusually 
virile and stimulating, with the result 
that the convention was regarded as 
the most fruitful held in recent years. 
Among the principal topics of discus- 
sion were the guidance of high school 
students in choosing engineering as a 
career, the elimination of unqualified 
engineering students, the methods of 
administering extension and co-opera- 
tive courses and the qualifications of 
teachers. 

The most important single feature of 
the convention was the report of the 
Board of Co-ordination and Investiga- 
tion under the direction of Mr. Wicken- 
den. The report indicated that the pres- 
ent four-year course of engineering 
instruction can be simplified and co- 
ordinated in such a way as to give a 
good general training upon which grad- 
uate study, extension courses, or post- 
scholastic education can be built. The 
report recognized the fact that the en- 
gineer of today must not only be 
thoroughly trained in one field but 
broadly intelligent in allied fields. 

Officers were elected for the coming 
year as follows: O. M. Leland, Dean of 
Engineering, University of Minnesota, 
president; H. W. Tyler, Massachusetts 
Institute of Technology and W. S. Rod- 
man, University of Virginia, vice- 
presidents; F. L. Bishop, Dean of En- 
gineering, University of Pittsburgh, 
secretary; W. O. Wiley, treasurer; Miss 
Sada A. Harbarger, Ohio State, W. K. 
Hatt, Purdue, E. R. Hedrick, University 
of California, R. A. Seaton, Dean of 
Engineering, Kansas State Agricultural 
College, J. W. Votey, University of 
Vermont, and S. M. Woodward, State 
University of Iowa, council. The next 
convention of the society will be held at 
the University of Maine, Orono, Maine. 





Starch Dust Regulations Are 
Formally Approved 


Regulations designed to prevent dust 
explosions in starch factories, which 
were tentatively adopted a year ago by 
the National Fire Protection Associa- 
tion, were formally approved as a stand- 
ard of the association at its recent 
annual meeting. Previous conventions 
have adopted similar rules for pulver- 
ized fuel plants, sugar and cocoa pul- 
verizing, and certain dusty agricultural 
industries. 
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Annual Meeting of Society for 
Testing Materials 


Technical Papers, Rosin Symposium and 
Business Matters Featured 


The twenty-ninth annual meeting of 
the American Society for Testing Mate- 
rials was held at Atlantic City, June 
21-25. The meeting was featured by 
the presentation of numerous papers 
bearing on the results of tests made to 
determine useful qualities of materials. 

T. H. Nelson, in “Recent Develop- 
ments in the Use and Fabrication of 
Corrosion-Resistant Alloys,” told of a 
very large-scale application of chro- 
mium low carbon steel for tank con- 
struction and other structural work in a 
nitric acid plant for the du Pont com- 
pany. Experience with rivets indicated 
that there is a tendency for the edge of 
the hole under the shop head to cut into 
the head, resulting in weakness unless 
the hole is countersunk and the rivet 
filleted. F. N. Speller, of the National 
Tube Co., remarked that men of the 
oil industry have declared they will be 
interested in stain-resisting steel when 
its price gets down to the neighborhood 
of 40c. per lb. 

In the field of paints and oils the 
following papers were presented: “Hid- 
ing Power of Pigments,” by R. L. Hal- 
lett of the National Lead Co., which 
indicated that there may be a relation- 
ship between hiding power and tinting 
power of white pigment; “The Study 
of Nitro-Cellulose Lacquers by the 
Stress-Strain Method,” by G. W. Rundle 
and W. C. Norris, which gave extensive 
data on a study as yet only begun, 
indicating remarkable and distinctive 
effects of different plasticizers on such 
lacquers, as measured by the distensi- 
bility of films of lacquer; “Mechanical 
Testing and Recording of the Drying 
of Paints and Varnishes,” by J. M. 
Sanderson; and “Accelerated Weather- 
ing, Further Developing of Apparatus 
and Exposure Cycles,” by H. A. Nelson, 
F. C. Schmutz, and D. L. Gamble. 

No less than 12 papers were pre- 
sented in a symposium on rosin, which 
is discussed elsewhere in this issue. 

Retiring president W. H. Fulweiler, 
chemical engineer, United Gas Improve- 
ment Co., addressing the meeting on 
“The Importance of Little Things in 
the Standardization of Methods of Test- 
ing,” gave unusually valuable warning 
as to the care needed in the practical 
application of the testing art, both in 
the writing of specifications and in their 
execution. It is reproduced in abstract 
on another page of this issue. 

A new standard specification for ce- 
ment was adopted by the meeting to 
be sent to letter ballot. This will be 
canvassed about the Ist of August and 
if accepted will become the standard of 
the American Society for Testing Mate- 
rials at that time. 

Corrosion effects formed the central 
feature also of a paper by Prof. S. W. 
Parr and F. G. Straub, “The Cause and 
Prevention of Embrittlement of Boiler 
Plate.” Long studies have been made 
by them at the University of Illinois to 
determine the nature of the action 
which makes certain boilers brittle and 
has led to many boiler failures. They 
find caustic soda in the boiler water 
to be responsible; it sets up a severe 
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intercrystalline corrosion leading to the 
development of cracks and extensive 
loss of ductility of the metal. The 
phenomenon has been under study for 
more than ten years. Well waters in 
some regions of the Middle West and 
Southwest are responsible, and the 
alkali-producing effect of water soften- 
ing treatment is involved in many cases. 

J. H. Gibboney, of Roanoke, Va., 
chief chemist of the Norfolk & West- 
ern R.R. was elected president of the 
society, and Gustave W. Thompson, of 
New York, was elected vice-president. 
C. M. Chapman, W. F. Edwards, W. B. 
Price and H. T. Shelley are the new 
members of the executive committee. 

One or two administrative changes 
of some importance were recommended 
by the executive committee and were 
approved by the society at the meeting. 
These include publication of the trien- 
nial book of standards in two sections, 
each member to be furnished with only 
one of the two sections and to have 
the privilege of purchasing the other. 
The institution of Student Membership 
was also authorized. Finally, the es- 
tablishment of a permanent fund by 
the management of the society was 
approved, this fund to be accumulated 
through special tut informal annual 
subscriptions to be collected from cor- 
porations specially benefited by the 
work of the society. 

Russell Greenman retired as chair- 
man of the committee on cement after 
nearly 10 years of service. His place 
as chairman is taken by P. H. Bates, 
U. S. Bureau of Standards. The new 
secretary, succeeding R. B. Young is 
F. H. Jackson, U. S. Bureau of Public 
Roads. 





New Laboratories for Canadian 
Research in Pulp and Paper 


A step of immense importance to the 
pulp and paper industry of Canada was 
taken at a recent meeting of the 
Canadian Pulp and Paper Association, 
in Montreal, when it was definitely 
decided to erect laboratories for 
scientific and technical research relat- 
ing to pulp and paper and allied 
products. The building will be erected 
on the site of the present Forest Prod- 


ucts Laboratories, abuting on the 
campus of McGill University, in 
Montreal. 


This decision represents the culmina- 
tion of much thought and effort ex- 
pended on this subject by the Pulp and 
Paper Association, the Government and 
the University during the last ten 
years. The Association has formed a 
corporation which will donate the sum 
of $350,000 for the erection and endow- 
ment of the building. The building 
will form the executive headquarters 
of the Canadian Pulp and Paper 
Association and of the Division 
of Pulp and Paper of the Forest 
Products Laboratories. There will also 
be housed in it, as a separate independ- 
ent unit, the Department of Industrial 
and Cellulose Chemistry of McGill Uni- 
versity in which fundamental research 
in Cellulose Chemistry is to be carried 
out under the direction of Prof. Harold 
Hibbert, holder of the Chair of Indus- 
trial and Cellulose Chemistry at McGill 
University. 
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Lack of Finances Affect Alien 
Property Investigation 


Although the Senate within three 
hours of the end of its session on July 
3 adopted without discussion a resolu- 
tion providing for the appointment of 
a special committee to make a sweep- 
ing investigation into affairs affecting 
the office of the Alien Property Cus- 
todian, the committee is confronted by 
the important difficulty of lack of 
finances at the outset of its work. 

After securing adoption of the 
resolution, Senator King, democrat of 
Utah, its author, subsequently secured 
an amendment by unanimous consent 
providing that the expenses should be 
paid from the contingent fund of the 
Senate. When the committee met to 
outline its work July 7, however, there 
was brought to its attention a law that 
expense vouchers cannot be paid unless 
the resolution authorizing the expendi- 
tures specifies a definite amount 
which cannot be exceeded without vote 
of the Senate. Means are being sought 
to finance the preliminary work of the 
committee legally, but at the moment 
members of the committee are at a 
loss as to how far to proceed until 
Congress reconvenes and the defect in 
the resolution is corrected. 

Senators Borak of Idaho, McMaster 
of South Dakota and Metcalf of Rhode 
Island, republicans, and Senators Brat- 
ton of New Mexico and Stephens of 
Mississippi, democrats, comprise the 
special committee. If possible, it is 
planned to employ experts to go over 
the books of the Alien Property Cus- 
todian, and then to have hearings start 
late in September, but the fund prob- 
lem may delay all work. 

The resolution is sufficiently broad 
to enable the committee to go into all 
matters in relation to the handling of 
alien property. It specifies especially 
an inquiry into the sale of patents and 
trademarks to the Chemical Founda- 
tion, Inc., and into the sale of proper- 
ties of the Bosch Magneto Co. The 
committee plans an inquiry from the 
beginning of the office to date. 





Bill for Labeling Caustic Ship- 
ments Not Acted On 


Final action was not taken in the 
House on the bill proposing strict label- 
ing requirements for all caustic and 
corrosive acids and alkalis. Shortly 
before the close of the session, how- 
ever, the Interstate and Foreign Com- 
merce Committee reported the bill 
favorably. It had been hoped that the 
bill would be held in committee unti! 
an agreement could be reached under 
which the labeling requirements could 
have been limited to lye and lye prod- 
ucts. The purpose of the measure was 
to safeguard the public from accidental 
injury which in the great majority of 
cases is said to come from lye. Objec- 
tion is made to the bill by the chemical 
industry on the ground that as now 
worded it covers a long list of chemicals 
that rarely are the cause of injury. 

Assurances have been given repre- 
sentatives of several interested trade 
associations that the bill would not be 
reported until a substitute had been 
submitted. 
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News from Washington 


By Paul Wooton 
WASHINGTON CORRESPONDENT OF Chem. & Met. 








PPOSITION of such a determined 

type was encountered when Sena- 
tor Borah, near the end of the recent 
session of Congress, brought forward 
his proposal to ratify the Geneva pro- 
tocol intended to prohibit the use of 
gas in warfare, that the effort quickly 
was abandoned. This does not mean 
that the effort will not be renewed at 
the December session, but it does in- 
dicate that ratification will not be 
secured without a hard fight. 

The opposition is being led by Sena- 
tor Wadsworth, of New York, and 
Senator Reed, of Pennsylvania. While 
the discussions of the protocol have 
been behind closed doors, it is known 
definitely that the opposition is far 
from perfunctory in character. In fact 
both of the senators mentioned are out- 
spoken in their hostility to the meas- 
ure. They are wondering if anyone 
seriously doubts that use will be made 
of the gas weapon by any belligerent 
who may be hard pressed. Despite the 
altruism, of which the United States 
boasts, the opinion is expressed that 
any patriotic military leader would 
make use of gas, treaty or no treaty, if 
he believed it would rid the country of 
an invader who might not be stopped 
otherwise. 

The coupling of bacteriological 
methods of warfare with war gases in 
the same protocol is thought to have 
been a deliberate effort to classify the 
use of chemicals with the poisoning of 
wells. 

Theodore Burton, who headed the 
American delegation at the Geneva con- 
ference, admits that the protocol was 
brought forward by the Americans in 
the face of opposition from the Secre- 
tariat of the League of Nations. It is 
known, however, that the American 
delegation was divided as to the wisdom 
of the course urged by its leader. 

One of the arguments which is being 
used effectively against the protocol is 
that a nation like Russia, which is not 
a party to the treaty, would be en- 
couraged to take advantage of that 
fact and feature chemical warfare in 
its preparations. Another is to the 
effect that popular feeling toward the 
use of gas in war is influenced to a 
considerable extent because of the fact 
that it was used by the Germans. The 
introduction of gas in violation of a 
treaty and at a time when the feeling 
against the Germans was at its height 
created an impression which cannot be 
erased readily from the public mind. 

Much significance is attached to the 
Treasury Department analyzed the 
Principal two bids for Muscle Shoals 
and their comparison with the bid sub- 
mitted previously by Henry Ford. By 
this impartial study an example is set 
Which js likely to be followed fre- 
quently by committees of Congress in 
the future. 
ae the trained actuaries of the 

reasury Department analyzed the 


Ford bid and the other offers that have 


been made for the government’s Muscle 
Shoals properties, many of the wild 
claims made by members of the Senate 
and by members of the House could 
have been refuted immediately. Even 
the committees themselves have been 
guilty of great inaccuracy in some of 
the conclusions they have drawn from 
financial setups. 

The Treasury Department’s financial 
analysis of the various offers is sum- 
marized as follows: 
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the total investment, if no headwater 
storage is constructed; and 4.432 per 
cent interest if headwater storage is 
constructed in 10 years. 

The Associated Power Companies 
offer, even if no storage dams are ever 
constructed, is better than the Air 
Nitrates offer by the difference between 
3.252 per cent return and 2.828 per 
cent. If headwater storage is con- 
structed in ten years, the Associated 
Power Companies offer is better by the 
difference between 4.432 per cent and 
2.828 per cent. 

5. The Associated Power Companies 
offer, if headwater storage is con- 
structed in ten years, will return 4 per 
cent interest to the United States on 
the yearly balances of the total invest- 
ment, and in addition repay to the 
United States $66,015,946 or 81.7 per 


DAM NO. 2, DAM NO. 3, AND STEAM PLANT, ALL FULLY EQUIPPED 


I. Without Headwater Storage 
Present worth of future payments... 


Interest return to U. 8. on its total investment of $80, 772,341 
POT ccccccesecccccocccccesssecccseeecs 


IL. ith Headwater Storage 


Present worth of future payments............... 


Associated Air Nitrates 

Power Cos. Corporation Henry Ford 

$54,627,610 $45,832,283 $45,986,482 
cactus i 3.252 2.828 2.798 
siieiaacaniin nn $78,695,930  $45,832,283* $45,986,482 


Interest return to U. S. on its total investment of $80,772,341 


vbeaeey eas 4.432 2.828 2.798 


PO cccccses coccesceccecessececcesoccse 
«the offer of the Air Nitrates Corporation or Henry Ford does not provide for any increased return to the 


United States for headwater storage. 


Certain interesting facts develop 
from this analysis: 

1. The offer of the Air Nitrates Cor- 
poration returns but 2.828 per cent on 
the investment of the United States, 
and not 4 per cent as has been the com- 
mon understanding. 

The offer of the Air Nitrates Cor- 
poration is worded so that a reader is 
lead to believe it provides 4 per cent 
interest return to the U. S., on its in- 
vestment. But, the bidder stipulates 
that this is to apply to the expenditures 
made by the U. S. reduced by all 
amounts expended prior to May 31, 
1922, or $20,738,404. That is, bidder 
asks deduction of 41.7 per cent of the 
total of $49,734,335 expended by the 
United States up to date. The effect of 
this deduction of capital and the ar- 
rangement of deferred payments is 
that the offer will return only 2.828 per 
cent on the total investment that the 
United States must make to carry out 
the contract. 

2. The Air Nitrates offer provides no 
payments beyond this 2.828 per cent. 
There can be no possible retirement of 
the capital investment by the United 
States, or of any part of it. 

The Air Nitrates offer is worded to 
create the impression that in additon to 
4 per cent interest return a fund will 
be created to pay back to the United 
States the total investment within one 
hundred years. The Treasury analysis 
clearly shows that only 2.828 per cent 
interest will be received on the invest- 
ment, and that no money would be 
available to repay any of the principal. 

3. The offer of the Air Nitrates Cor- 
poration is nearly the same as the 
Henry Ford offer. 

The Ford offer on a 50-year basis 
returns 2.798 per cent, whereas the 
Air Nitrates offer returns 2.828 per 
cent. It is noticeable that the bidder 
carefully calculated his payments to 
have an offer “as good as the Ford 
offer,” and but slightly better. 

4. The Associated Power Companies 
offer returns 3.252 per cent interest on 


cent of the inital investment. This is 
within the fifty-year lease period, at 
the end of which time the United States 
will also have returned to its posses- 
sion the entire power properties. 

Plans for the preparation of a report 
to be made to the Interstate Commerce 
Commission not later than August 14, 
were formulated by the Tank Car Com- 
mittee of the Manufacturing Chemists 
Association at a meeting in Atlantic 
City, July 7, 8 and 9. 

The Commission proposes to publish 
tank car specifications in tariff form. 
It is the plan of the Commission to give 
the force of law to the existing Amer- 
ican Railroad Association specifications. 

Tank cars used by the chemical in- 
dustry usually are of special design 
and must make use of unusual appli- 
ances. Heretofore, special permits 
have covered these departures from the 
general practice. The committee will 
emphasize the need of protecting all 
these special permits. Some apprehen- 
sion in this particular has been occa- 
sioned by an announcement on June 23 
of the Bureau of Explosives to the 
effect the regulations should be confined 
to general principles, rather than to 
the enumeration and listing of every 
particular device and appliance. The 
formal hearing in this matter will be 
held in Washington Sept. 14. 

The chemical industry has an invest- 
ment of $25,000,000 in tank cars. They 
are used largely for the transportation 
of acids and compressed gases. The 
principal operators of tank cars in the 
industry are: The General Chemical 
Co.; The Barrett Co.; Semet Solvay Co.; 
Solvay Process Co.; National Aniline 
and Chemical Co.; Grasselli Chemical 
Co.; E. I. du Pont de Nemours & Co.; 
U. S. Industrial Alcohol Co.; Mathison 
Alkali Works; Merrimac Chemical Co.; 
Pennsylvania Salt Manufacturing Co.; 
Virginia Smelting Co.; Davison Chem- 
ical Co., and Hooker Electro-chemical 
Co. In addition, several other companies 
have from one to ten tank cars in 
use. 
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Coal Strike Has Not Yet Affected British 


Chemical Industry 


Reduced Rate of Production, However, Soon May Be Necessary— 
Society of Chemical Industry Will Meet This Week 


From our London Correspondent 


HE COAL trouble still dominates 

the whole industrial situation, but 
so far, its effect upon the chemical in- 
dustry has been small, chiefly because 
industries, such as iron and steel, were 
in a depressed condition before the 
strike. It is only now that the demand 
for chemical products will be increas- 
ingly and cumulatively affected and if 
there is no settlement, an equilibrium 
will gradually be established by the 
reopening of certain collieries, the im- 
portation of foreign coal and the capac- 
ity of bleachers, dyers and other im- 
portant users to have at disposal 
sufficient power and fuel to carry on at 
a reduced rate of production. 

Signs are not wanting that the end 
of the dispute is within sight and the 
middle of July is as good a prophecy 
at any other. The government plans 
for reorganization and a more scien- 
tific foundation, which has so long been 
urged, should be forthcoming very soon 
and already, there is considerable ac- 
tivity in connection with the Fuel Re- 
search Board, which is advertising for 
research chemists parily in connection 
with the physical and chemical survey 
of the national coal resources. Com- 
petent observers incline to the view 
that the ultimate solution will be the 
re-opening of the economic pits under 
the terms and conditions prevalent be- 
fore the strike and that in the others 
there will be a lengthening of hours, 
combined with a slight reduction in 
wages in the exporting districts, and to 
some extent there should also be a clos- 
ing of the unprofitable collieries, which 
would entail some unemployment and 
some transference of labor. This is a 
lesser evil than the increase in general 
unemployment which is already certain 
as a result of the effects of the strike 
hitherto. 


Congress of Chemists 


The other main topic of interest is 
the forthcoming annual meeting of the 
Society of Chemical Industry, which 
will be held in London, July 19-23 and 
is to take the form of a Congress of 
Chemists with the co-operation of all 
the leading institutions and organiza- 
tions which are connected with chemical 
industry. A number of visitors are al- 
ready announced from the United 
States, such as Dr. F. G. Cottrell, Prof. 
James Kendall and Dr. Ellwood Hen- 
drick, while the Canadian Institute of 
Chemistry is represented by Lt. Col. 
L. F. Goodwin, proféssor of Chemical 
Engineering at Queen’s University, 
Kingston. The meeting will to some 
extent be international in character, 
through the attendance of distinguished 
foreign delegates, and at the present 
time there is also a considerable influx 
of visitors from all parts of the Empire. 
For the first time, there will be a rep- 
resentative exhibition of British chemi- 
cal plants, in which there has been 
considerable improvement during the 








last year, and manufacturers are be- 
ginning to realize that it is a paying 
proposition, even at a slight sacrifice in 
cost, to have available efficient organi- 
zations capable of supplying within 
reason the requirements of the chemicai 
industry, instead of relying very largely 
upon continental suppliers for the lat- 
est types of plant. Ear! Balfour, K. G., 
is to deliver the Messel Memorial Lec- 
ture and will probably select as the sub- 
ject of his address the influence of 
chemistry and science upon trade and 
the efficiency of labor. Earl Balfour 
usually speaks extempore and the im- 
portance of the occasion should produce 
something more than usually worthy of 
the speaker, whose lecture, it is hoped, 
will be broadcast on the radio. The 
program of the meeting is very com- 
prehensive and includes addresses by 
Sir Josiah Stainp and Sir Max Muspratt 
as well as conferences on corrosion, 
sugar from wood, power alcohol and 
others dealing with chemical engineer- 
ing subjects. The new Fuel Section of 
the society is to be responsible for a 
summary on solid smokeless fuel, a sub- 
ject which has rather been done to 
death, and which, it is felt, gives undue 
prominence to coke. A conference on 
the hormones—the natural drugs of 
the body—is sure to be full of interest, 
and very valuable work is being car- 
ried out at the present time as a natural 
corollary of what has been achieved 
with insulin. 

An unusual and interesting feature 
in connection with the congress is the 
appointment of a publicity committee 
and this, it is felt, is a measure which 
has long been overdue, the lessons of 
publicity work carried out by corre- 
sponding organizations in the United 
States not yet having been adapted to 
British requirements. Most of the 
leading firms are lending their adver- 
tising space for announcements in con- 
nection with the congress and adequate 
press arrangements and a news serv- 
ice have been organized, and it will be 
interesting to note whether the results 
obtained will justify a continuation of 
a forward policy. 


Industrial Notes and General News 


Nobel Industries have had a good 
year and are paying an increased divi- 
dend on the ordinary shares and 5 per 
cent on the deferred shares. These re- 
sults are partly due to a substantial 
holding in the General Motors Corpo- 
ration and to careful and conservative 
finance and organization. The com- 
pany’s position is extremely sound and 
at least equally good results are prob- 
able next year. Brunner Mond & Co. 
have also done well under difficult cir- 
cumstances and in spite of a payment 
of $5,000,000 to Lever Bros. in settle- 
ment of certain litigations, the details 
of which have not fully been made pub- 
lic. Courtaulds have made the inter- 
esting announcement that they are em- 
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barking on the manufacture of acetate 
silk and of course, it was known that 
they have for a long time been ready 
and able to do this efficiently as soon as 
such a policy could definitely be decided 
upon. Further progress is announced 
in regard to the new method of color- 
ing cement and building materials, 
using fast organic dyestuffs. Specimens 
prepared by Dr. G. N. White were ex- 
hibited last week at the Annual Con- 
versazione of the Institution of Civil 
Engineers and attracted much attention. 
It is stated that considerable improve- 
ment and simplification has already 
been effected and that arrangements for 
commercial exploitation both here and 
abroad are likely to be completed at an 
early date. Another very interesting 
exhibit at this conversazione was that 
of the Aerated Concrete Co., whose proc- 
ess of making “Aerocrete” is of par- 
ticular interest in that it has a chemi- 
cal foundation. “Aerocrete” consists 
essentially of rapid-hardening Portland 
cement or “Ferrocrete,” to which a 
small percentage of aluminum powder 
has been added. When the gaging 
water is added, the aluminum reacts 
with the alkali in the cement and gen- 
erates a slow stream of hydrogen, 
which converts the cement into a 
sponge-like mass, which on setting, may 
have a density less than that of water 
and yet possess considerable strength. 
Among the numerous advantages which 
accrue are the efficient keying to the 
mass of any cement rendering which 
is subsequently applied, lightness, heat 
insulating and sound resisting proper- 
ties, easy manipulation and working and 
the fact that nails can be driven into 
the mass. A similar material is also 
being developed under the name of 
“Cell-crete,” but in that case, com- 
pressed air is apparently used for pro- 
ducing a sponge-like structure. In both 
cases, it is claimed that the resultant 
mass is substantially waterproof. 


Dyestuff Corporation Crisis 


British Dyestuffs Corporation appears 
to be passing through something of a 
crisis, during which decisions of very 
far-reaching importance may have to 
be made. Rumor is, of course, still cur- 
rent in regard to conversations with the 
German Dyestuffs Trust and the falling 
off of demand through the strike has 
come at a moment when a definite 
turn for the better could otherwise have 
reasonably been expected. It is re- 
ported that one of their works has had 
to shut down, owing to lack of orders 
or fuel and this may lead ultimately to 
the concentration of manufacture and 
administration, with which a beginning 
has already been made by the conce?- 
tration of the manufacture of vat dye 
stuffs at the works of Scottish Dyes. 





Germans Place New Motor Fuel 
On the Market 


A report from trade commissioner 
William T. Daugherty, Berlin, states 
that a new German motor fuel know" 
as B. V. Monopolin, is being introduced 
on the German market by the Benz0l- 
Verband, of Bochum. The new fuel 
said to be a mixture of ethyl alcohol, 
with a grade of light gasolin and 
motor benzol. 
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France Is Increasing Production of 
Synthetic Nitrogen Compounds 


Plant Has Just Been Put in Operation at Dourges and Another New 
Plant Will Start Production This Summer 


From our Paris Correspondent 


T THIS writing Ammonia, which is 

a company comprising a group of 

collieries in Northern France, is pre- 

paring to begin operations in its new 

plant at Dourges. The company holds 
a license to use the Casale process. 

In the same group another plant in 
with the Kuhlmann combine is inter- 
ested, will be put into operation this 
Summer. This latter plant, erected 
mutually with the collieries of Anzin, 
is expected to provide the ammonia 
necessary for the production of syn- 
thetic nitric acid used by Kuhlmann 
at its plant of Wattrelos near Lille. 

The balance sheet of the Kuhlmann 
company for 1925 shows a net profit of 
24 million francs on a capital of 180 
million francs. This combine, one of 
the biggest producers of our heavy 
chemical industry, had, in 1925, an out- 
put of 433,000 tons of superphosphates, 
472,000 tons of mineral chemical prod- 
ucts, and 8,727 tons of dyestuffs. The 
two first figures are an increase as 
compared with 1924. Dyestuffs, on the 
other hand, declined 300 tons from the 
total of 1924. This decrease is partic- 
ularly obvious in synthetical indigo for 
which the Chinese market has been 
lacking. The manufacture of synthetic 
indigo (paste 20 per cent) has fallen off 
from 4,700 tons in 1924 to 3,700 tons 
in 1925. 

Kuhlmann production of intermedi- 
ates in 1925 shows development, 15 new 
products having been started. A first 
series of vat colors (brominated indi- 
gos) were put on the market during 
the year. The company has just fin- 
ished preparations for manufacture of 
the vat colors derived from anthracene. 
During this year Kuhlmann hopes to 
turn out vat colors of this group and 
especially indanthrene violet and blue. 
On the other hand the necessary steps 
have been undertaken to double the pro- 
duction of sodium bichromate and 
sodium sulphide at the work of Wat- 
trelos. The building of the plant for 
liquid chlorine has already begun at 
the work of Loos. 

The potash mines of Alsace have just 
put into operation at their mine of 


Marie-Louise, near Staffelfelden, a new 
plant for the production of potassium 
chloride. Up to the present time there 
was only one plant operating at the 


mine of Amélie at Wittelsheim. This 


latter existed in 1912 but had been 
very seriously impaired during the war. 
After the war it had been partly recon- 
structed and renovated. 

It is known that the potassium salts 
extracted from the Alsatian deposits 
are composed of sylvinite, that is a 
double sale of sodium and potassium 
chlori: © utilized under this form in 
oe culture. Sodium chloride is solu- 

© in hot and cold water nearly in 
ag quantity while potassium chlo- 
ina 's very easily soluble in hot water 
es less in cold. So if we dis- 


'vinite in hot water or in a com- 


mon salt solution till saturation has 
been obtained, sodium chloride will 
separate and can be removed by filtra- 
tion while potassium chloride remains 
in solution. In this state these solu- 
tions are let to rest in crystallization 
tanks so as to gather concentrated 
potassium chloride which is washed 
with water in order to rid the mother- 
liquors. The latter and also the crys- 
tallization waters are again used for 
the dissolution of new quantities of 
sylvinite. The potassium chloride thus 
obtained is then dried in rotary drums 
crossed by hot gases. The new plant 
of Staffelfelden is capable of turning 
out 120,000 tons of potassium chloride 
per year. This production will be 
reached in two year. 

This concentrated salt is especially 
suited for the manufacturing of heavy 
soils at doses varying from 150 to 300 
kilogr. per hectare. As it is equally 
good for any vegetable one sees imme- 
diately the profit of utilizing potassium 
chloride instead of sylvinite. 

French consumption of potash salts 
is about 120,000 tons per year. Experts 
are of the opinion that France can 
absorb yearly 300,000 tons of potash 
or about treble the tonnage now con- 
sumed. Alsatian potash for the United 
States is principally shipped at Ant- 
werp. In order to facilitate the ship- 
ping operations, the society of Alsa- 
tian Potash has decided to build impor- 
tant stores in the harbor of Antwerp 
allowing the storage of 500 tons of 


potash salts in an hour. A bagging 
tower will be erected where the 
potash is put in sacks. This tower 


30 meters in height will permit the 
filling of 1,000 sacks of 100 kilogr. each 
in one hour. Two great silos are 
planned to permit the storage of 
100,000 tons of potash. 


a 


Model Cottonseed Oil Mill 


Under Construction 


A model cottonseed oil mill is now in 
course of construction at Garland, 
Dallas County, Tex., to be used as an 
experimental plant in ascertaining the 
actual costs of producing cottonseed oil. 
The plant will be equipped with every 
known labor-saving device and will be 
more replete, it is said, than any such 
mill in operation at the present time. 
With modern laboratory, every batch of 
seed that is run through the mill will 
be tested for oil content, and checked 
closely with amount of oil received 
from the presses. The mill will be 
electrically-operated and will have a 
rated capacity of 30 tons of cottonseed 
every 24 hrs. It will be operated day 
and night through the cotton season. 
With improved automatic equipment, 
one of the chief economies of the plant 
will be developed through necessity for 
minimum labor. The Garland mill is 


being built by the Western Engineer- 
ing Co., and data secured through its 
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operation will be made available for oil 
mill operatives at no cost; the mill and 
records of production will be open for 
inspection at all times. The plant is 
expected to be ready for service early 
in September. 





News in Brief 











Denaturing Formula Revised -— The 
Treasury Department has announced 
that it has resorted to the use of gaso- 
line as one of the materials necessary 
to completely denature alcohol. Charles 
R. Nash, acting Commissioner of In- 
ternal Revenue, declared that hereafter 
the denatured alcohol formula No. 2 in 
the Treasury’s regulations would in- 
clude gasoline at the ratio of one-half 
gallon of approved gasoline to each 
100 gal. of denatured alcohol. 


Dutch East Indies Increase Rubber 
Output—Production of crude rubber in 
the Dutch East Indies will probably 
amount to as much as 150,000 long tons 
a year by 1930, according to reports 
received at the Department of Com- 
merce, on the basis of surveys of rub- 
ber production possibilities in that re- 
gion. This amount would be about 
double the production of the East In- 
dies last year. 


Pulp and Paper Man Resigns from 
Legislature — Carrying out a pledge 
made about a year ago, Frank J. D. 
Barnjum, well known pulp and paper 
man, has resigned his seat in the Nova 
Scotia Legislature. During the cam- 
paign prior to the provincial elections 
on June 25, 1925, Mr. Barnjum pledged 
himself to resign his seat if a paper 
mill was not in course of erection in 
his constituency within one year. The 
paper mill was not erected. 


Japan Will Prevent Dumping of Soda 
Ash and Ammonium Sulphate — Soda 
ash and ammonium sulphate are in- 
cluded in the list of commodities on 
which the Commission on anti-dump- 
ing, recently instituted by the Japanese 
Diet, will make investigations. The 
Diet approved an appropriation of 12,- 
925 yen as the initial cost for the estab- 
lishment of an anti-dumping investiga- 
tion commission. The commission is em- 
powered to deal with all matters con- 
cerning the prevention of dumping of 
foreign goods which compete with do- 
mestic industries. 


Davison Chemical Co. Buys Three 
Plants—The Davison Chemical Co. has 
acquired the Eastern Cotton Oil Co., 
the Miller Fertilizer Co. and the E. H. 
& J. A. Meadows Co., a fertilizer com- 
pany. 


New Canadian Paper Company to 
Start Operations—It is announced by 
the Powell River Paper Co. of British 
Columbia that operations are to be 
started shortly by the first unit of the 
company’s new plants—a 50-ton paper 
machine. When the present expansion 
plans, involving an expenditure of about 
$8,000,000 are completed, the Powell 
River Company will be turning out 
paper at the rate of between 450 and 
500 tons of newsprint per day. 
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German Potash Industry Disturbed 
by Increased Output 


Larger Production May Force Readjustment of Existing Quotas 
for Export Trade Between German and French Producers 


From Our Berlin Correspondent. 





HOUGH it was announced some 

time ago that, on April 11, 1926, 
the Franco-German Potash Pact had 
been renewed at Lugano, the French 
and German industries are by no means 
in agreement. The reason why so little 
is heard of their differences is that, 
when the trust was first formed, it was 
made a prime condition that neither 
side should make any pronouncements 
detrimental to the other’s interests, so 
that, at all times, the appearance of 
absolute harmony between the two con- 
tracting parties should be preserved. 
A private conference, however, was 
held last month at Karlsbad to discuss 
outstanding differences. 

The importance of these negotiations 
for the American chemical market can 
be made apparent from a few figures. 
In 1913, when the German Potash Trust 
owned all the potash mines of the world, 
the double zentner (220 Ib.) of pure 
potash (K.O) cost M. 18. In 1924, 
when the French and German potash 
industries were in direct compettion, 
the double zentner cost only 13.80 
marks, whereas again in 1925, after the 
re-formation of the trust, the price had 
risen to marks 15.50. As America is 
the chief consumer of potash, it is clear 
that negotiations among producers are 
of prime interest to that country. 

The tension between the French and 
German mine owners is chiefly about 
“quotas.” Until 1918, all potash mines 
were in the German Trust, but the re- 
storation of Alsace to France brought 
a French potash industry into existence. 
The French government has spent vast 
sums in developing and stimulating its 
new industry—150 million francs were 
spent in 1922 alone when the franc 
stood at from 10 to 15 to the dollar. 
But the total number of potash shafts 
in Alsace is still only 18 and the num- 
ber of reduction plants 5. The German 
mines number 224, of which 70 are in 
operation and 33 in reserve ready to re- 
open at any minute, while there are 40 
reduction plants. Before the war, when 
the Alsatian mines were still German, 
their total output was about 58,000 tons 
of K.O out of a total German output 
of 1,100,000 tons, or not more than 6 
per cent. But the French devoted such 
intense energy to the development of 
their mines that, by 1923, the Alsatian 
shafts were producing 248,000 tons out 
of a combined total of 1,133,957 tons. 
The official German figures respecting 
sales of potash bear this out very 
clearly. 

The striking facts are—that the total 
quantity of potash sold now is about 
the same as it was in 1913, while the 
increase in exports alone has not been 
very material. But whereas the pro- 
portion sold by the Alsatian mines in 
1913 was only 6 per cent of the whole, 
it had reached 34 per cent by 1924. 
This represents the highest share of 
the total trade that the French mines 
could hope to win. The French govern- 





ment had subsidized the modernization 
of the Alsatian mines during years 
when the German mark was violently 
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1925 when only 453,000 tons was ex- 
ported. In 1924, the total exports of 
France and Germany together were 
only 514,600 tons, so there seems little 
prospect that the quantity named in the 
new contract, viz., 840,000 tons, will be 
reached for many years to come. 

The situation with which the nego- 
tiators at Karlsbad had to deal is clear. 
France demands that the quotas should 
be settled by present output figures, 
which allots 30 per cent or more of the 
foreign sales to France. The German 


Total Sales of K.O 











—_—_—_———Germany . France— — 

: {Inland Foreign Total Inland Foreign Total 
Year Das. Das. Das. Das. Das. Das. 
Tee a 5,060,866 11, 103,694 er fe TT 
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Germany and France together: 


Total Sales Total Export French Proportion 
Shed uabite ended &aibbatd 11,103,694 5,060,866 pee 
PiukGiis oatnetcédwadedan 11,130,603 5,146,003 34 per cent 


depreciating, and when consequently 
Germany had no capital with which to 
increase the efficiency of its mines at 
the same rate. The output of some 
of the Alsatian mines is now four times 
as great as it was. The German mark 
was stabilized in 1924, and the Germans 
then set about modernizing their mines 
also. That was the moment chosen by 
the French as most favorable for pro- 
posing the reconstitution of the trust, 
so that price-cutting might be abolished 
and prices raised by agreement. 

After the high losses that resulted 
from the depreciation of the mark, the 
German potash owners were very glad 
to enter into a provisional agreement 
with the French for one year. This was 
signed in August, 1924, and split up the 
American market between Germany 
and France in the ration of 624 per 
cent to Germany and 374 per cent to 
France. This was revised on May 7, 
1925, into a division of the world's 
markets outside of Germany, France 
and its colonies in the ratio of 70 per 
cent to Germany to 30 per cent to 
France, 

These two agreements enabled prices 
to be raised considerably but they led 
to great discontent in Germany, be- 
cause it meant that there ceased to be 
any incentive to modernize the German 
mines. Hence, when the terms of the 
new 10-year agreement reached in 
Lugano on April 8 were made known, 
there was widespread protest. The 
agreement was to be absolutely binding 
for 7 years, but could then be termin- 
ated if one year’s notice had been given 
by either side before the end of the 
sixth year. If no notice had been given, 
the agreement was to run for the full 
10 years and, after that, for further 
periods of 5 years. A further curious 
proviso was made about the quotas. 
Only if the total sales should amount 
to 840,000 tons K.O, was the ration of 
division to be 70:30. But if sales only 
reached 825,000 tons, then Franch was 
to have a further special allowance 
of 3,000 tons, and after that, the di- 
vision of the remainder should be in 
the ration of 70:30. Over and above 
840.000 tons, foreign orders were to be 
filled half by France, half by Germany. 

Why these figures regarding sales 
should have been chosen is not clear, 
because, in actual fact, the highest sales 
ever made by German mines were in 


mines are now being rapidly modern- 
ized, and will soon be capable of pro- 
ducing altogether nearly ten times the 
Alsatian output. The Germans assert 
that the French quota should be based 
on the productive capacity when all 
mines have been thoroughly modern- 
ised. This would be equivalent to pro- 
viding for a re-determination of the 
quotas. Needless to say, France will 
not give way on this point to any ap- 
preciable extent. 

It is thought, however, that agree- 
ment might be reached in another way, 
It is argued that, with modernised 
works and increased output, prices may 
be considerably reduced, provided the 
potash produced can be sold. It is a 
question of finding markets for the in- 
creased output. The Alsatian mines 
are now working at their utmost capac- 
ity. If, therefore, by a joint and vig- 
orous advertising campaign in America 
and in other great agricultural coun- 
tries, farmers can be induced to use 
greater amounts of potash than here- 
tofore, the increase would chiefly bene- 
fit the German mines and thus reconcile 
their owners to the high French quota. 

There is another reason why both 
French and German owners sincerely 
want to reduce prices. The vote by 
Congress of funds for investigating the 
possibility of exploiting the Texas pot- 
ash deposits has proved very disquiet- 
ing in Europe. It is not thought pos- 
sible that potash will be obtainable 
cheaply from Texas; nor that it will be 
obtainable at all on the commercial 
scale for at least another 5 years, but 
it is felt that the wisest way to dis- 
courage further experiments is 
supply potash to America so cheaply 
that the Texas sources will be kept non- 
competitive. 


> 


Magnesium Chloride Commands 
High Price in Germany 


Consuming interests in Germany have 
registered a strong complaint concern 
ing the increase in the price of magne- 
sium chloride, which has advanced 200 
per cent in less than two years. In 
explanation of the increase in price the 
magnesium chloride producers state 
that the increase has been brought 
about by a rise in the cost of magne- 
sium chloride liquors. 
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Men You Should Know About 








PauL D. BarTON, president of the 
California Natural Gasoline Associa- 
tion, has resigned his position as man- 
ager of the gas department of the 
United Oil Company of Los Angeles. 
Mr. Barton is entering business as a 
consulting engineer and will also oper- 
ate a number of his own plants for the 
manufacture of gasoline from natural 
gas. His address is 1734 Meridian 
Avenue, South Pasadena, Calif. 


Pau D. V. MANNING has joined the 
editorial staff of Chem. & Met. and 
will represent that journal on the 
Pacific Coast, succeeding A. W. Allen. 

















Paul D. V. Manning 


His address is 1505 Ramona Ave., 
South Pasadena, Calif. 


Prof. M. J. BRADLEY, formerly with 
the University of Illinois, is now as- 
sistant professor of chemical engineer- 
ing at the University of Cincinnati. 


D. B. BRADNER, recently consultant 
in the duPont organization has been 
appointed director of research for the 
Champion Coated Paper Co. and the 
Champion Fibre Company at Hamilton, 
Ohio. 


Dr. HERBERT A. WINKELMANN, tech- 
nical superintendent of the tire division 
of the B. F. Goodrich Co., resigned to 
assume charge of the chemical labora- 
tories and development department of 
the Philadelphia Rubber Works, both 
in its Akron plant and subsidiary fac- 
tories. 


Hoyt C. Horrert of Erie, Pa., has 
been appointed to the Research Fellow- 
ship in Gas and Fuel Engineering at 
M.I.T., established jointly by the Mas- 
sachusetts Gas Co. and the Boston Con- 
solidated Gas Co. 


Dr. H. L. MAXWELL, heretofore con- 
nected with the Iowa State College, 
Ames, has been appointed associate 
Proiessor in chemical engineering and 
associate in the engineering experi- 
ment station, Purdue University, Lafay- 
ette, Ind. 


R. R. DANIELSON of Chicago, IIL. 
heretofore in charge of research in the 


enameling department of the A. J. 
Lindemann & Hoverson Co., Milwaukee, 
Wis., has accepted an appointment as 
director of research in the ceramic 
department of the Metal & Thermit 
Corp., with headquarters in New York. 


A. L. HAWKES, executive vice-presi- 
dent of the General Chemical Co., New 
York, has resigned to become vice- 
president of Congoleum-Nairn, Inc., 
Philadelphia, Pa., in complete charge 
of company operations. 


J. W. WHITTEMORE has been appointed 
director of a new department of 
ceramic engineering now being estab- 
lished by the Louisiana State Univer- 
sity, Pineville. 


Dr. ERNST COHEN, professor of phys- 
ical chemistry at the University of 
Utrecht, Holland, and president of the 
International Congress of Pure and 
Applied Chemistry, is now visiting the 
United States and will remain in this 
country for a number of weeks. He 
will lecture at several universities. 


Dr. Harry M. Goopwin, professor of 
physics and electrochemistry, M.I.T., 
has been appointed dean of graduate 
students. He was graduated from the 
Institute in 1890, and began teaching 
in the department of physics in the 
same year. He is now in charge of the 
course in electrochemical engineering 
in the department of physics. 


GLENN GREEN, formerly assistant 
chemist in the City of Cleveland Sew- 
age Disposal Division of the Engineer- 
ing Department, and of the Kalbfleisch 
Corp., in Erie, Pa., is city chemist and 
superintendent of water filtration at 
Cambridge, Ohio. He and Mrs. Green 
have opened The Cambridge Labora- 
tory recently for the purpose of con- 
tributing to the medical facilities of the 
vicinity. 

W. J. Beck, director of research, The 
American Rolling Mill Co., Middletown, 
Ohio, has sailed for a three-months’ 
trip throughout Europe. He will visit 
the industrial centers. He is accom- 
panied by his wife and two sons, 
Charles and Calvin. 


WILLIAM HUTTON BLAUVELT, con- 
sulting engineer of New York, sailed 
on July 3, on the S. S. “Caledonia” for 
a two months’ trip to England, France 
and Germany to investigate work re- 
lating to the carbonization and proc- 
essing of coal. Mr. Blauvelt will give 
especial attention to the new low tem- 
perature and hydrogenation processes. 


NATHAN A. Bowers, Pacific Coast 
Editor of Engineering News-Record, 
has received the degree of Doctor of 
Philosophy from Stanford University. 


EDWARD V. PETERS, who for the past 
7 years has been general sales manager 
of the N. J. Zine Co., has resigned to 
become vice-president in charge of sales 
of the Tubize Artificial Silk Company 
of America. 
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Dr. HAROLD S. BOARDMAN was in- 
augurated the seventh president of the 
University of Maine, Orono, June 12. 


Prof. T. MCLEAN JASPER of the Uni- 
versity of Illinois, has joined the A. O. 
Smith Corp., of Milwaukee, to take 
charge of the company’s research activ- 
ities, 

ALLEN ABRAMS, who has been chem- 
ist for the Cornell Wood Products Com- 
pany at Cornell, Wisconsin, during the 
past five years, has resigned to become 
chief chemist for the Marathon Paper 
Mills Co. at Rothchild, Wisconsin, near 
Wausau. 


Dr. DONALD B. KEYEs, for some years 
director of research for and patent 
advisor to the U. S. Industrial Alcohol 
Co., located at Baltimore, Md., has 

















Donald B. Keyes 


resigned and after September 1 will 
have charge of the courses in industrial 
chemistry and chemical engineering at 
the University of Illinois. He succeeds 
in this position Professor S. W. Parr, 
whose honorable retirement follows 35 
years cf distinguished service. 


J. E. HANSEN has joined the research 
staff of the Ferro Enameling Co., 
Cleveland. Since June, 1920, he has 
been at the Mellon Institute engaged 
in research and development problems 
for both cast iron and sheet iron for 
members of the Stove Founders’ Re- 
search Association. 


AuG. C. ORTHMANN has been ap- 
pointed chief chemist for the Pfister 
& Vogel Leather Co., Milwaukee, Wis. 
Mr. Orthmann has been with the com- 
pany 18 years, 13 of which he has been 
assistant chief chemist. 


Dr. Francis L. Stmons has joined 
the research staff of Skinner, Sherman 
and Esselen, Inc., of Boston. 


B. G. Porpar, after receiving his 
M.S. in chemistry from Cornell Uni- 
versity in June, 1925, joined the Hal- 
comb Steel Co. of Syracuse, N. Y. This 
month he expects to sail to Bombay, 
India, to take charge of the Pioneer 
Alkali Works, Ltd. 


SIDNEY CORNELL has moved his office 
from 80 Maiden Lane to 7 Dey Street, 
New York. 
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J. H. Torrence, during the war 
supervisor of nitric acid manufacture 
for the duPont Co. at its Hopewell and 
Old Hickory plants, and since then 
identified with sales and production 
work in the chemical industry, has ac- 
cepted a position as production super- 
intendent for the Skenandoah Rayon 
Corp., located at Utica, N. Y. 


T. S. C. Howarp of London, England, 
who has been in this country for sev- 
eral months on business returned to 
Eng'and the latter part of June. 


CULLEN W. PARMELEE, director of 
the department of ceramics, University 
of Illinois, received the degree of Mas- 
ter of Science at the 160th commence- 
ment of Rutgers University, New 
Brunswick, N. J., June 12. Prof. 
Parmelee was the director of the de- 
partment of ceramics at Rutgers at the 
time of its inception in 1902. 


E. P. WriGuT, research assistant in 
the department of ceramic engineering, 
University of Illinois, Urbana, has re- 
signed to join the Homer Laughlin China 
Co., Newell, W. Va. 


H. G. MITCHELL, who for a number of 
years has been with the United States 
Industrial Alcohol Co., now has charge 
of the research work of the Speer Car- 
bon Company, Saint Marys, Pa. 


JAMES H. GIBBONEY, chief chemist of 
the Norfolk & Western Ry. Co., was 
elected president of the American Soci- 
ety for Testing Materials at its con- 
vention in Atlantic City, June 21-25. 


Dr. Norris W. RAKESTRAW has been 
appointed assistant professor of chem- 
istry of Brown University, in charge 
of the teaching of inorganic chemistry, 
and will handle the courses that were 
handled previously by Prof. H. F. Davi- 
son. Prof. Rakestraw spent the past 
year at Oberlin College where he was 
taking the place of Prof. Harry 
Holmes. Previous to that time he was 
located at Stanford University. 


The New York Section of the AMER- 
ICAN ELECTROCHEMICAL SOCIETY, elected 
the following officers for the year 1926- 
1927: Chairman, Duncan McRae; vice- 
chairman, C. A. Phillippi; secretary, 
C. L. Mantell. 


Professor EDWARD CURTIS FRANK- 
LIN received the degree of Doctor of 
Science from the Western Reserve 
University, Cleveland, Ohio, at the 
commencement exercises on June 17, 
in recognition of his remarkable and 
outstanding research in the liquid am- 
monia system. 


G. C. Betz, heretofore instructor 
and research assistant in the ceramics 
department, Rutgers University, New 
Brunswick, N. J., has accepted a posi- 
tion with the Circle “F” Mfg. Co., New 
Brunswick and Trenton, N. J., effec- 
tive July 1. He will be succeeded at 
the university by Malcolm B. Catlin, 
who has been abroad for the past year 
inspecting wall tile to be used in the 
Holland Tunnel for the New York 
State Bridge & Tunnel Commission and 
the New Jersey Interstate Bridge & 
Tunnel Commission. 


Professor JAMES W. McBAIN, of the 





Calendar 


AMERICAN CHEMICAL Soctety, Phila- 
delphia, Pa., Sept. 6 to 11. 

AMERICAN ELECTROCHEMICAL SOCIETY, 
Washington, D. C., Oct. 7, 8 and 9. 

AMERICAN INSTITUTE OF CHEMICAL 
Eners., Atlanta, Ga., and Birmingham, 
Ala., Dec. 6 to 10. 

NATIONAL EXPOSITION OF POWER AND 
MECHANICAL ENGINEERING (5th) Grand 
Central Palace, New York, Dec. 6 to 11. 

SEsQuli - CENTENNIAL INTERNATIONAL 
ExposITION, Independence 8q., Philadel- 
phia, Pa., June 1 to Dec. 1. 

SouTHERN EXPosITION (2nd Annual), 
Madison Sq. Garden, N. Y., Oct. 2-10. 
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his other work the secretaryship of 
the newly formed Institute of Physics. 
During the war he stimu’ated the for- 
mation of a Nitrogen Products Com- 
mittee of the society, and as a result 
of the reports of this committee, in 
part drafted by him, important re- 
searches were carried out by the Muni- 
tions Inventions Department. He also 
organized, for the British Science 
Guild, the successful Exhibitions of 
British Scientific Products in 1917 and 
1918. For his work in connection with 
the war he received the Order of the 
British Empire. 





University of Bristol, England, was 
the guest of honor at the Fourth 
National Colloid Symposium. 





Obituary 








Dr. CARNIE BLAKE CARTER, an indus- 
trial fellow of Mellon Institute of In- 
dustrial Research, University of. Pitts- 
burgh, met with death in a train wreck 
near Blairsville, Pa., on June 16. Dr. 
Carter, who received his professional 
education at the University of North 
Carolina had spent ten years in re- 
search in organic chemistry at the 
Institute. Since 1919 he was engaged 
in an investigation of the production 
of chemicals used in the manufacture 
of synthetic resins and made a number 
of important discoveries that have been 
patented. 


Joun H. Eustace, vice-president in 
charge of operation of the Peoples Gas 
Light and Coke Company died in May. 
On Mr. Eustace’s seventieth birthday, 
February 15,1926, over five thousand of 
his fellow workers and business asso- 
ciates met at the Medina Temple, as a 
family party to express their esteem 
and affectionate regard for the man 
who for forty years had devoted him- 
self to the task of building up the 
service. On this occasion he was pre- 
sented with a handsomely engrossed 
testimonial, a solid platinum ring set 
with seven diamonds and a silver vase, 
suitably engraved. John Eustace was 
born in Vermont and first took service 
with the gas company in Rutland, Vt., 
in 1869. He never was in any other 
line of work and consequently served 
the gas industry for over fifty-six con- 
secutive years. In 1897 he was made 
assistant chief engineer of The Peoples 
Gas Light and Coke Company, in 1903 
he became chief engineer and in 1924, 
vice-president in charge of operation. 


Uri T. HUNGERFORD, brass manufac- 
turer and financier, died at his home 
in New York, June 16, from the results 
of a severe cold. He had recently re- 
turned from a visit to Europe. His 
wife and a daughter survive. He was 
born December 14, 1841, at Torring- 
ton, Conn. After holding several posi- 
tions he established the U. T. Hunger- 
ford Brass and Copper Company in 
New York in 1895. 


FREDERICK S. SPIERS, secretary and 
editor to the Faraday Society, London, 
which he assisted in founding in 1903, 
died May 21 at the age of 50. In 1920 
Mr. Spiers undertook in addition to 


Industrial Notes 





HiILuis-McCaNnna Co., Chicago, has opened 
an eastern sales office in charge of F. R. 
Glenner, Room 704, 53 Park Place, New 
York City. Mr. Glenner will have charge 
of engineering and sales work on Hills- 
McCanna non-ferrous alloys and products 
for corrosion-resisting service, as well «as 
the force feed lubricators and steam spe- 
cialties manufactured by the company. A 
sales office has also been opened in Cleve- 
land, Room 832, Guardian Bldg., in charge 
of Harry Hartling, who also has the ter- 
ritory of Ohio, Western New York and 
Western Pennsylvania. 


The JEFFREY MANUFACTURING Co. of 
Columbus, Ohio, announces the election of 
Robert W. Gillispie as vice-president, assist- 
ant general manager and member of the 
Board of Directors. Mr. Gillispie was 
formerly with the Bethlehem Steel Co. in 
the executive sales work of that company. 


JENKINS Bros., matiufacturers of valves 
and mechanical rubber goods, held the 
sixty-second convention of salesmen and 
representatives from the United States, 
Canada, England, Cuba and Mexico, in 
commemoration of the sixty-second year 
of Jenkins Bros. business. The program 
included meetings at the executive offices 
in New York, trips through the bronze and 
iron valve factories at Bridgeport, Conn., 
and the Rubber Division at Elizabeth, 
N. J. A banquet at the Hotel Biltmore, 
New York, was tendered to over a hundred 
men of the organization, with Farnham 
Yardley, president, acting as toastmaster. 


The CHEMICAL & VACUUM MACHINERY 
Co., INc., Buffalo, N. Y., has acquired from 
the Judelson Evapo-Dryer Corp., New York 
City, all rights to build and market exclu- 
sively the apparatus known as the Judelson 
Evapo-Dryer under Process Patent 1,527,- 
193, Dryer Patent 1,527,192 and Insulator 
Patent 1,513,595. 


HOMESTEAD VALVE MANUFACTURING Co., 
Homestead, Pa., has appointed the F. A. 
Herr Company, 360 Warwick Ave., Buffalo, 
N. Y., as a representative of the Home- 
stead Valve Manufacturing Co. in the 
Buffalo and Rochester districts. 


CHARLES C. PHELPS, 473 Getty Ave., 
Paterson, N. J., announces that he and 
Charles J. Schmid, his associate, have been 
appointed Metropolitan New York and 
Northern New Jersey representatives for 
the Uehling Instrument Co, of Paterson, 
the William Guage Co. of Pittsburgh, the 
Combustion Control Division of the A. W 
Cash Co. of Decatur, IIL, and the National 
Boiler Protector Co. of Dayton, Ohio. Mr. 
Phelps still retains his former connection 
with Uehling as treasurer of that organiza- 
tion. Mr. Schmid was formerly the Bos- 
ton representative of the Uehling Instru- 
ment Co. 


GOLDING Sons’ CoMPANy, Trenton, N. J. 
has appointed G. G. Hanson of 2642 North 
Mozart Street, Chicago, Ill, as Western 
representative of this company and the 
Erwin Feldspar Co., Inc. He will represent 
the two companies in the sale cf feldspar. 
kaolin, ball clays, sagger clays and Corn- 
wall stone, in the States of Missouri, Ken- 
tucky, Illinois, Michigan and Wisconsin. 


The ANDREWS-BRADSHAW Co., Pittsburgh, 
Pa., has appointed L. F. Kuhman vice-pres!- 
dent and director. The company is the 
sales manager for the Tracyfier (Tracy 
steam purifier and Tracyfier gas and vapor 
scrubber). Mr. Kuhman has been associ- 
ated with the company four the past tlireé 


and a half years. For eight years |! or 
to that time he was engaged as sales - 
neer for the Ingersoll-Rand Co., in ™ 


Pitisburgh district. 
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Outside Competition Causes Changes 
in Shellac Industry of India 


American and German Firms Are Importing More Raw Material for 
Manufacture from Bangkok and Singapore 


ISCUSSION has been rife among 
I members of the shellac industry 
of India relative to measures which 
should be adopted to safeguard the 
trade from inroads made by for- 
eign competition. Trade commissioner 
Charles B. Spofford, Jr., in a report 
from Calcutta says conditions became 
so acute that the Indian Chamber of 
Commerce, Calcutta, has addressed a 
letter to the government of India, 
pointing out that the Indian shellac 
trade is threatened with a menacing 
competition from abroad where at- 
tempts are being made to manufacture 
shellac from seed lac imported from 
India and other sources. 

Evidence in support of this claim 
may be found in the fact that exports 
of Indian seed and stick lac have in- 
creased from 7,631 hundredweight in 
the fiscal-year 1922-23 to 60,207 hun- 
dredweight in 1925-26, while imports 
into India of seed and stick lac from 
Bangkok and Singapore declined from 
31,529 hundredweight in 1922-23 to 
1,234 hundredweight in 1925-26. It is 
assumed that this increase in export 
of seed and stick lac from India and 
this decline in India’s imports of seed 
and stick lac from Bangkok and Singa- 
pore has been due to importation by 
firms in America and Germany of the 
raw material for manufacture. 

On April 1, 1926, the Indian gov- 
ernment removed the 15 per cent ad 
valorem import duty on unmanufac- 
tured lac and this relief should not 
only enable Indian buyers to compete 
with other nations in the Singapore 
market but it should result in putting 
Burmese, Indian, and other stick lac 
prices on the same price parity, based 
on T. N. rates. 


Export Duty In Prospect 


Further, the Indian Taxation Com- 
mittee in their report issued February 
25, 1926, made the recommendation 
that “as regards new duties, one on 
lac, which is produced only in India, 
Indo-China, and Siam, and of which 
India enjoys a practical monopoly, is 
recommended.” The Indian Chamber 
of Commerce in supporting the recom- 
mendation of the Taxation Committee 
claim that the prices of “Fines” and 
‘Superfines” as also of the T. N. grades 
are at present too low to admit of 
renumerative production at the current 
Prices of seed lac and that inasmuch 
as 5°” per cent of the cost of manufac- 
tured shellac consists in the cost of 


raw material, a moderate export duty 
of 10 per cent on seed and stick lac 





would be likely to affect the competitive 
power of the foreign manufacture in 
relation to Indian shellac. However, 
no action is expected on this matter 
until next year. 


Seed Lac and Shellac Prices 


It may be pertinent to point out, 
however, that both the decline and the 
differential in seed lac and _ shellac 
prices appear to have remained propor- 
tionate in recent years. According to 
official customs returns, the average 
price of seed lac exported from India 
decreased from 205 rupees per hundred- 
weight in 1922-23 to 118 rupees per 
hundredweight in 1925-26, or 42 per 
cent while the average price of shellac 
exported decreased from 242 rupees 
per hundredweight in 1922-23 to 138 
rupees per hundredweight in 1925-26, 
or 43 per cent. Likewise, the differ- 
ential in average prices of seed lac, 
205 rupees per hundredweight, and 
shellac, 242 rupees per hundredweight, 
in 1922-23 was 15 per cent and the 
differential in 1925-26, seed lac 118 
rupees per hundredweight; shellac 138 
rupees per hundredweight, was 14.5 
per cent. Moreover, the market price 
of shellac in Caleutta often fluctuates 
by as much as 70 or 80 per cent in the 





effective protection with shellac prices 
which fluctuated as is shown in the 
accompanying table. 

The Indian Chamber of Commerce 
state in their letter to the Government 
that the possibility of a substitute for 
manufactured shellac may be entirely 
neglected. 


Domestic Imports Increase 


Imports of shellac into the United 
States during the present calendar year 
have been increasing over those for 
the corresponding period of 1925. Im- 
port values also have been lower. Total 
imports for the four-month period 
ended April amounted to 10,730,011 Ib. 
valued at $4,734,964 as against im- 
rorts of 5,841,368 lb. valued at $3,219,- 
348 in the corresponding period of 1925. 
This indicates an average import price 
of 44c. per lb. for 1926 and 55c. per 
Ib. for 1925. As prices for shellac in 
primary markets has been below the 
levels maintained a year ago it is dif- 
ficult to tell whether recent lowering 
of average import prices has repre- 
sented larger arrivals of the cheaper 
unmanufactured grades or is merely 
indicative of the decline in values for 
all grades which has characterized 
primary markets. 

Arrivals of shellac at Calcutta in the 
period from January 1 to June 30, 1926 
were approximately 10,900 tons. This 
represents an increase over arrivals for 
the corresponding period in 1925 when 
arrivals were 7,700 tons. 

Imports of shellac into the United 
States for the last five calendar years 


course of a year. No actual estimate offer the following comparisons of 
of production is possible owing to the quantities and values: 
difficulty of obtaining reliable statistics 
of the stick-lac crop, and this uncer- Domestic Imports of Shellac 
tainty makes lac a highly speculative Lb. Value 
trade and leads to frequent fluctuation 1925. 21,436,333 $11,433,679 
in the market v es. is 1924 28,511,576 15,170,791 
h t values. It is doubtful [955: 32:775.176 20,034,540 
whether an export duty of 10 per cent  j922' 30.767 666 15,656,900 
on unmanufactured lac could afford !92!.......... 23,871,866 16,634,073 
Prices of T. N. Shellac in Calcutta per Bazaar Maund* from 1914-1923 
— — Highest ——————-— ————— Lowest ——— - Average 
: Price, Price, Value, 
Year Month Rupees Month Rupees Rupees 
1914 January........... 434 October... 23 0. 32444 
1915 December........ : . wa July. 2 0.3244 
1916 November..... 78 January 32 0. 3244 
1917 a .. 100 October 58 0. 3306 
1918 December...... 100 May 83 0. 3588 
1919 December... .. 185 April.. 70 0. 4030 
1920 January...... 255 April. 155 0. 3888 
1921 sic cbee 170 February 90 0.2622 
1922 April 205 October 135 0. 2874 
1923 EE Se 185 July 115 0.311% 
* Maund—82 pounds. 
Indian Lac Exports and Imports for the Fiscal Years 
1922-23 1923-24 1924-25 1925-26 
Exports (Cwt.) (Cwt.) (Cwt.) (Cwt.) 
Seed lac 4,734 19,100 35,129 37,424 
Stick lac... 2,897 1,800 6,494 22,783 
Total unmanufactured....... 7,631 20,900 41,623 60,207 
Button lac...... 18,387 16,863 21,612 21,678 
PD ctcccass esse 383,377 397,147 327,200 416,590 
Other kinds.... 66,616 50,761 36,582 41,449 
ee eid 476,011 485,671 427,017 539,924 
Imports 
errs eee Tee 31,529 21,782 8,238 1,234 
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Outlook Favors Steady Movement of 
Chemicals in Current Quarter 


Consuming Trades Less Active in May But Improvement Reported 
in June With No Slump in Prospect 


CTIVITY in basic industries of this 

country is reported to be unusually 
high. The Department of Commerce re- 
cently called attention to increases in 
the June business on the basis of sta- 
tistics which showed the volume of 
check payments during the third week 
of June to be greater than in either 
preceding week, while the department’s 
index of business was more than 4 per 
cent ahead of last year. 

A report compiled by Electrical 
World and based on the monthly 
electrical energy consumption of some 
1,700 large manufacturing plants in 
various industries scattered throughout 
the country states that industrial activ- 
ity of the nation as a whole in June 
was 12.6 per cent greater than in the 
corresponding month last year. The 
returns received indicate that in June 
general industrial activity for the entire 
country in June was 17.1 per cent above 
the average monthly rate for the past 
three years, this figure having been 
corrected for seasonal variation and 
weighted in accordance with the impor- 
tance of the various industries. The 
fact that in June of last year general 
industry was operating at only 4.5 per 
cent above the average monthly basis 
for the past three years but intensifies 
the prosperous condition of American 
industry today. In spite of many pre- 
dictions to the contrary manufacturing 
activity failed in many instances to 
show the normally expected seasonal 
decrease, and in some instances the 
leaders actually reported a materially 
increased rate of activity over May. 

A comparison of employment figures 
as reported to the Bureau of Labor 
would indicate that production and con- 
sumption of chemicals were smaller in 
May than in April. Comparing May 
with the corresponding period of last 
year, however, brings the deduction that 
material gains were recorded this year 
in the use of chemicals; the textile and 
rubber tire trades alone showing up 
unfavorably. 

The Bureau of Labor index of em- 
ployment in the chemical trade and in 
the principal chemical consuming trades 
shows the following: 


WEIGHTED INDEX OF EMPLOYMENT 


May April May 
1926 1926 1925 
Dyeing and finishing 
textiles...... 97.3 99.7 100.6 
Leather... 89.3 91.1 87.9 
Paper and pult 96.4 86.1 95.1 
Chemicals ‘ 94.1 95.7 90.7 
Fertilizers... ... 91.2 137.5 78.9 
G'ass.. ee 99.4 100.0 91.6 
Automobile tires . 107.8 111.6 115.9 
Petroleum refining : 98.8 98.9 91.1 
The outlook for business in the third 
quarter of the year will, in general, 


continue in the same volume as for the 
corresponding period of 1925. 


This is 


the conclusion reported by 45 industries 
at the llth regular meeting of the 
Atlantic States Shippers Advisory 
Board. 

The members of the board base their 
forecast for the next three months on 
figures showing the actual number of 
freight cars which will be needed by 
specific industries to transport their 
products. The following industries look 
for a moderate increase: 

Tobacco, slate, salt, petroleum and 
petroleum products, machinery, dairy 
products, cordage and anthracite coal. 
Less than carload traffic is also ex- 
pected to show an increase. Business 
will continue the same during the next 
quarter, as compared with last year, for 
these industries: 

Automotive parts, brick, canned 
goods, chemicals, clay products, copper, 
fertilizer, hides and leather, iron and 
steel, paper and pulp, and roofing ma- 
terials. 

Particular interest was shown in the 
report of the cement industry, which 
commented in its report on the slacken- 
ing pace of building construction now 
being carried on. Future prospects, 
however, were described as good. 

Adverse weather conditions have in- 
terfered with outside work and the 
output of paints, oils, and varnishes in 
the coming quarter will be reduced ac- 
cordingly but a big improvement is 
looked for in the latter part of the 
year. 

Shipments for July, August and Sep- 
tember this year are expected to exceed 
shipments for the same period of 1925 
by approximately 20 per cent. 

Shipments of cotton piece goods, oil 
cloths, linoleums and pile fabrics are 
expected to show a slight increase in 
the next quarter over the same quarter 
of 1925. Shipments of felts and natural 
silk are expected to show a decrease 
of from 5 to 10 per cent. No material 
change is looked for in the shipment of 
cotton yarns, bleached goods, carpets 
and rayon silk. 


Manufacturing Down in May 


Manufacturing output in May de- 
clined from the high record of the pre- 
ceding month, the May index showing 
no change, however, from a year ago, 
according to the monthly statement of 
the Department of Commerce. De- 
clines from the previous month were 
recorded in textiles, iron and steel, 
lumber, leather, and paper and print- 
ing, while increases over April were 
made in foodstuffs, stone and clay prod- 
ucts, non-ferrous metals, and tobacco 
products. Compared with last year, 
increases were noted in the output of 
foodstuffs, iron and steel, paper and 
printing, stone and clay products, and 


tobacco products, with declines from 
May, 1925, in the output of textiles, 
lumber, leather, and non-ferrous metals. 
The production of raw materials was 
greater in May than in either the pre- 
vious month or a year ago, all major 
groups showing increases over both 
periods except forest products and min- 
erals, which declined from a year ago. 

After allowance for normal seasonal 
changes, the index of commodity stocks 
was higher at the end of May than at 
the end of either the previous month 
or a year ago, this condition being 
largely due to greater stocks of raw 
foodstuffs, as manufactured foodstuffs 
and raw materials declined. 

The index of unfilled orders, covering 
principally building materials and iron 
and steel, was lower at the end of May 
than at the end of either the previous 
month or May, 1925, with each of the 
Major groups showing similar com- 
parisons. 


Irregular Price Movements 


Only minor price changes have been 
noted in the market for chemicals dur- 
ing the month. Strength in copper 
and good demand for the sulphate have 
combined to strengthen values for the 
latter. Selling pressure has weakened 
some of the coal-tar chemicals and 
butyl alcohol has also sold off. There 
is no concerted price trend however and 
this applies to chemicals and oils and 
fats as well. The weighted index num- 
ber for chemicals is now 113.66 as com- 
pared with 113.67 a month ago and 
110.97 a year ago. 

The weighted number for oils and 
fats declined from 169.79 in June to 
164.71. A year ago the number stood 
at 153.07. Frequent changes in values 
for cottonseed oil have much to do with 
the movement of the weighted number. 


Smaller Foreign Trade 


May showed a much larger falling 
off in imports of chemicals and allied 
products than in exports having 
dropped 14 per cent from $18,119,000 
in May, 1925 to $15,628,000 in May, 
1926, and 2 per cent in exports from 
$14,612,000 to $14,297,000, according to 
a report of the Bureau of Foreign and 
Domestic Commerce. There were no 
outstanding developments in the ex- 
port trade but among the big fluctua- 
tions in imports most noticeable was the 
decrease in receipts of sodium nitrate. 

Once again the exports of Group 8, 
Chemicals and Related Products, aggre- 
gating $10,386,000 for the current 
month, 4 per cent more than May, 1920, 
were above the imports of $9,235,000, 
which were 23 per cent less than May, 
1925. 

The fifty per cent drop in imports of 
fertilizers and materials was one of the 
outstanding features of the entire trade. 
This loss was due largely to the small- 
ness in the incoming shipments ° 
sodium nitrate as only 45 per cent as 
much came in the current month or 4 
total of $2,845,000 (58,000 tons), a 's- 
ure about one half the usual amount. 
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Distribution of Chemical Products Above 
Seasonal Standards 


Operations in Consuming Trades Are Reported to Have Gained 
Ground in the Past Month 


RODUCERS of heavy chemicals re- 

port that there has been an increased 
call for contract deliveries of these 
products and that shipments from pro- 
ducing points have been running to 
larger volumes than was the case in the 
preceding month. This statement is 
made after due allowance has been 
made for the smaller deliveries made 
to some consumers as a result of the 
customary closing of plants for inven- 


the duty on materials made from syn- 
thetic phnelic resins. 

Further progress was reported dur- 
ing the month in foreign markets in 
the way of trade agreements and the 
formation of syndicates. Prominent 
among these was the working agree- 
ment entered into by German producers 
of lacquers. Makers of prussiates in 
Germany also were welded into a syn- 











of methanol: 95 per cent refined meth- 
anol, 97 per cent refined methanol, pure 
methanol, C. P. methanol and denatur- 
ing grade methanol. 

ae 


Decline in Sales of German 


Potash Salts 


With the announcement by the Ger- 
man Potash Syndicate of the April 
sales of German potash, it is possible 
to compare the 1925-1926 sales with 
those of previous years. For the fiscal 
year ended April 30, 1926, sales were 
1,122,615 metric tons K.O, about 2 per 
cent less than the previous year. Sales 
by months for the past three years 
are shown in the following table: 





. -— a —-- — 1924-1925 1925-1926 
tory purposes. Such reports are in Metric Tons Metric Tons 
} po 
harmony with the state of general bus- : May... 22,043 73,074 
iness as portrayed by different trade au- Leading Market Developments —- ah a $5400 
thorities and the conclusion is drawn During the Month August. 102,491 104,447 
that no decided slump has been met —* gO Mase 
with in the chemical industry but rather ae Se — an reer tah 74066 57.605 
that consumption has been holding sates of miveertne. December 84,818 58,921 
S s*y January 166,546 94,866 
above seasonal standards. Government cotton report indicates February. 201.868 185.510 
This does not mean that every branch a large crop in prospect and values March. . 143,959 139,118 
: : , for cottonseed oil were lower. April 66,773 57,290 
of the industry is facing favorable con- ceueeiete Guat tale anne witdh ‘ “ ’ , 
ditions because there are instances alleges unfair competition from sellers 1,143,397 1,122,615 
where selling prices have been main- of foreign synthetic phenolic resins. Although last year’s sales were only 
tained at extremely low levels and com- Japan. will investigate charges of a : 
“0 7 dumping caustic soda and sulphate of slightly lower than those of the previ- 
petitive selling has made profits prac- ammonia in that ceuntry. ous year, sales in the last four months 
ticall impossible. There are also Large production of aqua ammonia ales . 
pane og BF ns demand has roved of a causes selling pressure and prices have of the fiscal year, which are the first 
dis inti . cg Oe he case of | Deen auoted at lower levels. four months of the calendar year, were 
prin = acne nal real yt herd “aon 476,784 tons K.O, whereas in the same 
‘ » s calc ars — 


large carryover stocks from the pre- 
ceding season are yet to be worked off 
although asking prices represent losses 
to holders. 

A feature of current trading has been 
found in the steady position of values 
for most of the important chemicals. 
This is shown by the fact that the 
weighted index number is practically 
the same as it was a month ago. Some 
of the lead pigments were lowered in 
price and aqua ammonia and butyl al- 
cohol sold at lower levels. A few of the 
coal-tar intermediates also showed an 
easy tendency. Copper sulphate was 
strengthened by the action of the metal 
market and by the good consuming de- 
mand. 

In the market for vegetable oils and 
fats attention centered on cottonseed 
oil because of the government report 
which indicated that another large 
cotton crop was in the making and 
consequently a large seed supply is 
promised for crushers. The scarcity of 
oil for prompt and nearby delivery, 
however, is preventing any return to 





dicate with reports the latter had plans 
of international significance. The Ger- 
man Dye Trust also was credited with 
combining interests with calcium cyan- 
ide producers to manufacture leunaphos, 
a combined nitrogen and phosphoric and 
fertilizer which is produced electroly- 
tically without the employment of sul- 
phuric acid. 





Methanol Consumption Tops 
Production Totals 


Production of refined methanol, as 
reported to the Department of Com- 
merce by all of the methanol-refining 
plants in the United States, was 477,- 
559 gal. in May as compared with 525,- 
008 gal. in April and 417,727 gal. in 
May, 1925. The following table shows 
figures for the United States and Can- 
ada, and comprises the following grades 


period of 1925, they reached 579,146 
tons. 

The active position of the domestic 
fertilizer industry in the past year 
was favorable for a large use of potash 
salts and imports for the fiscal year 
as shown by latest available statistics 
were running ahead in volume of those 
for the corresponding period last year. 





Flaxseed Report Shows Decline in 
Acreage and Yield 


On July 10 the government issued its 
preliminary report on flaxseed. The 
report placed acreage at 2,843,000, con- 
dition as of July 1, 73 per cent, yield 
per acre 7 bu., and indicated total yield 
19,886,000 bu. The preliminary re- 
port last year gave acreage as 3,466,- 
000, condition 81.6 per cent, average 
yield 7.5 bu. and indicated total yield 
26,100,000 bu. Hence the present re- 


METHANOL PRODUCTION AND CONSUMPTION 





Crude ~ 


Refined 
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Stocks Stocks 
Purchased!, Consumed, (End of Month), Produced, (End of Month) 
Gal. Gal Gal. Gal. Gal. 














very low prices. Glycerine also has 1926 United States 

a —— of its — FADUATY«+..-0000-0 eee esses 03,979 730,006 656,565 596,997 637,908 

supply and the upward swing to values. PTUREY «02ers ecee ee 4 , 685, , 636.6 
oy - , ; March............ 583,085 756,346 750,480 559,505 557,711 

Primary markets for China wood oil Apri. .2)/)220.°°!: 531.370 633.731 850,999 525,008 623,538 

have advanced sharply and have af- RS a E 604,598 802,337 876,428 477,559 567,444 

fected domestic markets accordingly. Total (5 months) ........... 2,739,846 SEE - | eeboats 2,642,128 =. o eee 
Tariff matters having a bearing on 

the markets, which came up for con- 1926 Canada 

—— during the month included a January... —_— 32,574 40,096 31,545 60,704 
aring on the case involving wood ‘ebruary 39,570 29,478 38,070 69,37! 

distillation chemicals th g Po March 30,561 33,089 29,140 72,629 
still ais the presentation  April.. 28,072 22,451 26,995 75,276 

of briefs on the petition for higher im- May.. 28,537 23,827 27,460 81,259 

port duties on calcined magnesite, and Total (5 months) ........... gts TU. | > keane REED hacnees ) 


applications, pro and con, for changes in 
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Trends - 








Chem. & Met.Weighted Index | 
of Prices for Oils and Fats | 
Base — 100 for 1913-14 | 


This month .......ce-+esseee. 164.71 | 
oe a “PETE eee 169.79 
Ss errr 153.07 
Ho July, 1924 ...-..--eeeeeeeees 136.25 


| Firmness in linseed and China 
wood oils was more than offset by 
the break in values for cottonseed 
oil and tallow. The weighted index 
number showed a marked decline 
with the rise and fall in prices for 
various oils and fats resulting from 
particular conditions rather than to 
any general price trend. 





1 








port is unfavorable in every respect 
as compared with that of a year ago. 
In the majority of years the final out- 
turn of the crop has proved smaller 
than shown in the earlier estimates, 
and if this proves to be the case this 
year a relatively small crop will be 
harvested and a correspondingly larger 
amount of seed will have to be im- 
ported. Considered in itself the pres- 
ent report would have a bullish effect 
on prices for seed and oil but the large 
surplus of seed in the Argentine still 
has a bearish influence. 

The following table shows the pre- 
liminary acreage and indicated yield 
for 1926, and the final estimates for 
the four preceding seasons: 


Acres Bu. 
BOBS ccccsvscsccccesceneee Bee 
CS eres lcm ee 
. , ae ere ee eT 3,289,000 30,173,000 
DE: 2 cava serie ackaraeaee 2,014,000 17,060,000 
ee ee 1,113,000 10,375,000 


The final official estimate on the lin- 
seed crop of India has just been issued 
and shows the total area under linseed 
as 3,572,000 acres, which is 3 per cent 
below the area of last year. The total 
estimated yield is 401,000 tons, as 
against 501,000 tons last year, or a 
decrease of 20 per cent. The detailed 
figures for the provinces and states are: 


sumptive demand, the reduction of 
stocks above ground, and the lessening 
of competition among producers have 
been pointed out as the factors instru- 
mental in appreciating values. How- 
ever, the position of foreign markets, 
particularly the producing end, should 
not be disregarded in accounting for 
the strength of the American product. 
Sicilian mines have a potential capacity 
which would offer keen competition and 
as more than 50 per cent of our ex- 
port trade is with European countries 
.it is evident that the unfavorable posi- 
tion of the Sicilian trade removes it 
from the field of competition even if 
there were no agreements between 
American and Sicilian producers. 

Sicilian production of sulphur in 
1925 declined to 207,998 tons as com- 
pared with 223,577 tons in 1924. That 
the industry is not progressing is 
apparent from a report to the Depart- 
ment of Commerce which states that- 
production and exportation of Sicilian 
sulphur during the first quarter of 1926 
fell far below that for the same period 
of 1925. In 1926 production was 
52,931 metric tons as compared with 
93,688 tons in 1925. Exports totaled 
60,288 tons while in 1925 they were 
99,565. Recently at Catania the Sicilian 
sulphur refiners organized a federation 
called the Federazione Opifici Raffinerie 
Zolfi ed Affini. 

At a recent meeting of members of 
the Sulphur Consortium results of busi- 
ness of 1925 and the anticipated busi- 
ness of 1926 were considered. In view 
of the present condition of the sulphur 
industry the managers were formally 
admonished to regulate production ac- 
cording to the demand. The assembly 
commended and approved what had 
been done hitherto in the way of loans 
put at the disposition of the sulphur 
industry through the Mineral Bank of 
the government and expressed hope and 


INDIA LINSEED CROP 


Yield (1,000 
Tons) 
1925-26 1924-25 


Province and States 


Central Provinces and Berar (includ-.. 


eae 80 
United PROWIMGGS .......06cccccccccece 186 
Danae Ot GIO. 6 oicccciacdsccccece 103 
_, , Sa RRS nee ee: ; 18 
Bombay (including Indian States) ..... | 
SER Ea ie 3 
Hyderabad....... aes 16 
Kotah (Rajputana) .... 2 

DO itnseiidscacsankeneteanne 401 


In addition to the areas for which 
particulars are given above, linseed is 
grown in certain other tracts in India, 
and the average area so grown for the 
last five years amounts to about 223,000 
i with an estimated yield of 25,000 


EE ——— 


Conditions in Foreign Trade 
Steady Sulphur Market 


The higher prices which have ruled 
for sulphur in recent months have been 
due largely to domestic conditions. The 
Closing of large mines, increased con- 


Area (1,000 Yield per Acre 
Acres) (Lbs.) 
1925-26 1924-25 1925-26 . 1924-25 

107 1,232} 1,180 145 203 
205 1,082 1,105 348 416 
123 687] 731 336 377 
19 ji34 121 301 352 
12 125 139 197 193 
3 29 31 232 217 
16 178 251 201 143 
16 105 137 43 262 
501 3,572 3,695 251 304 


confidence that the national govern- 
ment would not disregard the just de- 
mands of the sulphur industry. It 
was pointed out, however, that in order 
to attract capital to the sulphur in- 
dustry a reform in legislation was 
necessary in order that leases could be 
made for long periods and for equable 
rentals. It should be considered that 
the present unfavorable conditions 
causing a decrease in the production is 
due principally to the lack of industrial 
profits which does not permit the em- 
ployment of competent laborers. The 
lack of profits is due to the heavy ex- 
penses and taxes levied on the industry 





Chem. & Met.Weighted Index 


of Chemical Prices 


Base — 100 for 1913-14 
This month 
Last month 
July, 1925 
July, 1924 

There was very little change in 
the index number for chemicals dur- 











ing the month. Heavy chemicals 
are holding a steady price course 
and changes in vaiues for miscel- 
laneous’ selections had _ but little 
bearing on the weighted number. 
Copper sulphate was prominent be- 
cause of its strength while butyl 
alcohol and coal-tar intermediates 
were of easy tenor. 
and to the low selling prices. In fact, 


the Royal Commissioner of the Con- 
sorzio sold 65,000 tons annually at a 
very low price for future delivery as 
he predicted a hypothetic increase in 
the production which has not occurred. 
This action caused a decrease in the 
average selling prices of 75 lire per 
ton. 

An agreement has recently been con- 
cluded between the Ente Autonomi per 
il Progresso dell’ Industria Zolfifera 
and the Societa Generale Elettrica della 
Sicilia for the installation of electrical 
apparatus in various sulphur mines 
both for exploration and mining pur- 
poses. It is expected that such instal- 
lations will be completed in about two 
years. 





Scarcity of Glycerine Stocks 
Strengthens Values 


For many months a firm situation 
has existed in the market for giycerine. 
Consuming demand has placed a severe 
tax on productive capacities and larger 
purchases have been made in foreign 
markets in order to satisfy home re- 
quirements. In some quarters it had 
been expected that the strength of 
glycerine prices was but temporary but 
the market has continued to improve 
its position and top prices are now 
prevailing for all grades. It is evident 
that consumptive requirements have 
been enlarged but it is not so plain 
whether the increased call comes from 
new types of consumers or represents 
a corresponding increase in operations 
on the part of old consumers. The 
higher prices reached last month failed 
to bring on the market any appreciable 
resale lots which bears out reports that 
consumers are carrying no large sur- 
plus stocks. 

Reports from abroad indicate that 
foreign markets have but little to offer 
for prompt or nearby shipment and in- 
ability to secure supplies abroad is hav- 
ing a tendency to cut down importa- 
tions. Imports in May were 1,661,000 
lb. and while this represents an in- 
crease of 80 per cent over receipts in 
May last year it was smaller than the 
total imported in any previous month 
of the current year. 
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Current Prices in the New York Market 


For Chemicals, Oils and Allied Products 





The following prices refer to round lots in the 
New York Market. Where it is the trade custom to 
sell f.0.b. works, quotations are given on that basis 


and are so designated. Prices are corrected to 


July 15. 


Industrial Chemicals 





Acetone, drums Ib 
Acid, acetic, 28%, bbl. ewt 
Boric, bbl Ib. 
Citric, kegs Ib 
A gy bbl. Ib 
Gallic, tech., bbl Ib 


Hydrofluorie 30% carb Ib 
Lactic, 44%, tech., light, bb1.Ib 
22%, tech., light, bbl. . Ib 


Muriatic, 18°, tanks ewt. 
Nitric, 36°, carboys. ewt 
Oleum, tanks, wks ton 
Oxalic, crystals, bbl Ib. 
Phosphoric, tech., e’bys.. .lb 
Sulphuric, 60°, tanks ton 
Tannic, tech., bbl Ib 
Tartaric, powd., bbl Ib 
Tungstic, bbl Ib. 
Alcohol, ethyl, 190 p’f. U.S.P. 
bbl gal 
Alcohol, Butyl, dr lb 
Denatured, 190 proof 
No. |! special dr gal 


No. 5, 188 proof, dr gal 
Alum, ammonia, lump, bbl. . Ib. 


Chrome, bbl Ib. 

Potash, lump, bbl Ib. 
Aluminum sulphate, com., 

Ags cwt 

Iron free, be ewt 


Aqua ammonia, 26°, drums.. Ib 

Ammonia, anhydrous, cy! Ib 

Ammonium carbonate, powd. 
It 


tech., casks ». 
Sulphate, wks... ewt 
Amvlacetate tech . drums Pig al. 
Antimony Oxide, bbl. b. 
Arsenic, white, powd,, bbl. Ib 
Red, powd., kegs Ib 
Barium carbonate, bbl ton 
Chloride, bbl ton 
Nitrate, cask.. Ib 
Blane fixe, dry, bbl Ib. 
Bleaching powder, f.o.b., wks., 
drums cw 
Rorax, bb! Ib 
Bromine, cs Ib 
Calcium acetate, bags eT 
Arsenate, dr Ib 
Carbide drums. Ib 
Chloride, fused, dr., wks... ton 
Phosphate, bbl Ib 
Carbon bisulphide, drums. __ Ib. 
Tetrachlonde drums Ib 
Chlorine, liquid, tanks, wks. . Ib 
Cylinders Ib 
Cobalt oxide, cans. Ib 
Copperas, bgs., f.0.b. wks... . ton 
Copper carbonate, bbl Ib 
Coenide, tech., bbl Ib 
Sulphate, bbl ewt 
Cream of tartar, bbl. Ib 
Epsom salt, dom., tech., bbL,cwt 
Imp., tech., bags. ewt 
Ethyl acetate, 85% drums. gal 


o, Gr. ga 
Formaldehyde, 40%, bbl > 


Furfural, dr.. b 

Fusel oil, crude, drums. gal 
Refined, dr gal 

Glaubers salt, bags ewt 


Glycerine, c.p., drums, extra.lb. 
Leac 
White, basic carbonate, 
dry, casks ‘ 
White, basic eer ate, sck.Ib. 
Red, dry, sck Ib. 
Lead acetate, white crys., bbl. Ib. 
Lead arsenate, powd., bbl. . . Ib. 


Lime, chem., bulk ton 
Litharge, pwd., csk Ib. 
Lithopone, bags Ib. 
Magnesium carb., tech., bags.Ib. 
we 95%, dr gal 
97% gal 
Nickel | 14 double, bbl... Tb 
Single, bbl Ib 
Orange mineral, csk.. Ib 
Phosphorus, red, cases Ib. 
Yellow, cases Ib 


Potassium bichromate, casks.Ib 
Carbonate, 80-85% ,calc.,csk.Ib 
Chlorate, powd... Ib. 
Cyanide, cs - Ib. 
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First sorts, esk. Ib. 
Hydroxide(c'stic potanipes. Ib. 
Muriate, 80% begs... . ton 
Nitrate, bbl. mm: * 
Permanganate, drums... . . lb. 


Prussiate, yellow, casks. . . Ib. 
Sal ammoniac, seeing casks. . lb. 


Salsoda, bbl. . 2. Cwt. 
Salt cake, bulk. ton 
Soda ash, light, 58% Nor » bags, 
contract ewt. 
Dense, bags. » » owt, 
Soda, caustic, 76%, solid, 
drums, contract... ewt. 
Acetate, works, bbl... Ib. | 
Bicarbonate, bbl... . ...ewt.| 
Bichromate, casks... . Ib. | 
Bisulphate, bulk..........ton 
Bisulphite, bbl...........Ib. | 
Chlorate, kegs......... Ib. 
Chloride, tech... . ..ton | 
Cyanide, cases, dom... .. .Ib. 
Fluoride, bbl............ Ib. 
H ——— Ib. 
Nitrate, bags ; cwt 
Nitrite, casks. Ib. 
Phosphate, dibasic, bbl... . Ib. 
Prussiate, yel. drums... . . > 


Silicate (30°, drums) : 
Sulphide, fused, + ade dr. ‘b 
Sulphite, crys., bbl Ib. 


Strontium nitrate, bbl.. Ib. 
Sulphur, crude at mine, bulk.ton 
Chloride, dr. ee 
Dioxide, cyl — % 
Flour, bag. . SW 
Tin bichloride, bbl..... . . Ib. 
Oxide, bbl. ? | 
Cc rystals, bbl. Ib. 
Zine chloride, gran., bbl... . . Ib. 
Carbonate, bbl.. . lb. 
Cyanide, dr. - 
Dust, bbl. Ib. 


Zine oxide, lead free, bag. . tb. 
5% lead sulphate, bags.... Ib. 
Sulphate, bbl ewt 


Oils and Fats 





$0.09 - $0. 094 80. ++ $u.09 $0. - 
.074- .073 


nN 














Castor oil, No. 3, bbl... Ib. 

Chinawood oil, bbl ae 

Cnn oil, Ceylon, tanks, 
N.Y 


Corn oil crude, tanks, 
(f.o.b. mill Ib. 
Cottonseed oil, crude (f.0.b. 
mill), tanks. ’ 
Linseed oil, raw, car beta, bbL Ib. 
Palm, Lagos, casks Ib. 
Niger, casks ; ~— 
Palm Kernel, bbl.. . Ib. 
Peanut oil, crude, tanks(mill) lb. 
Perilla, bbl _ : 
Rapeseed oil, refined, bbl... gal. 
Sesame, bbl. Ib. 
Soya bean tank (f.0.b. ee 
Sulphur(olive foots), bbl... . . Ib. 
Cod, Newfoundland, bbl gal. | 
Menhaden, light pressed,bb1. gal. 
Crude, tanks(f.o.b. factory) gal. | 
Whale, crude, tanks , Ib. 
Grease, yellow, loose... . Ib. 
Oleo stearine Ib. 
Red oil, distilled, d. p. bbl. Ib. 
>. 


Tallow, extra, loose. 





Coal-Tar Products 








Alpha-naphthol, crude, bbl. Ib. 
Refin b. 
Alpha-naphthylamine, bbl... Ib. 
Aniline oil, drums, extra... . .Ib. 
Aniline salts, bbl.. osu 
Anthracene, 80%, drums. .. . Ib. 
Benzaldehyde, Ui SP. dr... Ib. 
Rensidine b . bbl. ‘ 
Benzoic acid, U 3 ot: kes... Ib. 
Benzy!] chloride, tech, ar....B. 
Benzol, 90%, tanks, works.. gal. 
Beta-na yhthol, tech., drums. Ib. 
Cresol, U.S.P., dr.. Ib. 
Cresylic acid, 97%, dr., as “ay 
Diethylaniline, dr.. Ib. 


Dinitrophenol, bbl.. PY 
Dinitrotoluen, bbl... .... - 
| ¥ ee al. 
Diphenylamine, bbl........ . Ib. 
PL Mic cccceeneseec Ib. 








-$0.65 $0.60 -$0.62 
0 95 -75- .80 


See@O@eeeevePege € 
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Coal-Tar Products—Continued Ferro-Alloys 
¥ | Current Price! Last Month Lent Year Current Price | Last Month Last Year 
Naph k .... Ib. |$0.053-$0.06 |$0.053-$0.06 |$0.u5 -$0.053 
ram nnd 7 _ id ib heat hese 094 10 08 = 10 Ferrotitanium, 15-18%. ++ tom $200. 00-.. 8200. 00-... 33 $200. 00-.. 
P ili > + oe -65- .6 errochromium, " i? cia. ‘ 
ee ER . | 2 Bl S- Bi 2 2S bee 78-82%....ton | 88.00-90.00| 88 00-90.00) 115. 00-7... i 
Phenol, U.8.P.,drums......Ib. | :22- .24| :22- [24] (23- 23 | Spiegeleisen, 121%...-----ton | 33.00-34.00| 33.00-34.00] 32.00-. 
> cid, bbl. - — me ilicon, =a : 
anes .o** ib. | Pete "$b 410 - 4.20 Seeimenion sty tise Tbe 1.00- 1.05) 1. 10- 1.15 -90- : 
ed MErGcoates--2... Ib. | .47- :50| .40- :44] .50- .55 | Ferro-uranium, 35-5 ae . 4.50-. 4.50-. $50.22 
Resorcinal, tech, kegs.......lb. | 1.30 - 1.35 1.35 - 1.40 1.3 - 1.3 Ferrovanadium, 30-40° . Ib. 3.25~ 4.00 3.25- 4.00 3. 25- 87 
Salicylic acid, tech., ret x ~ | 30 - .32 | 33 - .34 ‘= - = 
Solvent naphtha, w.w nks.ga > . ~ccones . - *« 
Tolidine, bbL...... am Ft om 95- .% 1.00—- 1.05 Non-Ferrous Metals 
Toluene, tanks, works...... gal. , 35 -.. i 3 ~+: +. 
Xylene, com., tanks gal 36 4! 36 - .24 e = RnR we re 
urrent Price as on vast Year 
Miscellaneous | | ie 
Copper, electrolytic... “Ib. ‘$0 \4 ney, |80 13-5, $0. 141-80. 154 
|C tP | Last Month | Last Year Aluminum, 96- a ae : ow a? . 
an eee | ‘ : Antimony, Chin. and Jap... a. i 133 194- .23 | 204 rege 
3.00- 25.00 ($17. ot $17. re |$17.00-$1 7 Nickel, 99% : - : ™ secae a ‘ 
Rarytes, rd. ou _ we og 2 17}- ‘ 20 | 164- 184) .13- .14 Mend metal, blocks.. . Ib. | .32- .33 .32- .33 . a 
China clay, powd., f.o.b. Va.ton |10.00 -20.00 |10.00 -20.00 |12.00 -15.00 Tin, 5-ton lots, Straits. . .Ib. , oT . ee  574- 
Imported, powd. yee ton \45 00 -50.00 /45. 00 -~50.00 |45.00 -50.00 Lead © eons - mot ; “+b. 8.25 - : .. 7 o - . 
Dry colors: | | Zinc, New ork, spot..... eer | ° —. P - 
y b. | .08- .084) .08- .08}/ .06)- .08 Silver, commercial... .... . . . oz. o- | - .63}- 
poe ee eh ce) | Ow CS: C8 a 2 Ib. ‘ a .. 
ee vd bbl.. Ib. 08- .35/| .08- .35 08 - .35 Bismuth, 508-Ib. lots.. Ib. 2 70 ~ 2.75 2 &3 - 2.70 ‘2 - : +4 
) , bbl... .. > | .26- .30| .26- .30 .27- .29 Cobalt lb. 2.98 = es aan - §, 
Sontes tok, tn ae . | 5.00 - 5.10 | 5.00- 5.10 | 4.25- 4.50 | Magnesium, ingots, 99%... Ib. a - .80/ 1 eee 90 - .95 
Para toner. ib. | 82- .90| .9- .95| .95- 1.00 | Platinum, ref........... ae |112.00 Ps “a 117. 00- ans 
a en a Bs aed SR a Se | 5. 90-40'60 
‘0 > . mad . ia . | . i . PY Vy; eee ° se ° | 9U- BP" ccecees . . . 
afhrome ye hy N.C.)ton | 6.00 - 6.50 | 6.00 - 6.50 | 6.50 - 7.008 Tungsten powder...... Ib. | * 18- 1 20. 7 + ; 95- 1.00, 
Graphite, — lump. bbl ne A ‘oe “09k ‘- ‘= - y a a 
G ri ngo, bags... | ™ . ‘ = ¢ ° - . 
‘Manila, bags... Ib, | .15- .18) .14- .16] 2 - i, Ores and Semi-finished Products 
Damar, Batavia, cases... . Ib. .25- .254) .25- 2 Z 4- 7 - 
Kauri, No. v oneee. Ser 55 - .57 57- .6 F ‘= “eso etinaioen 
Kieselguhr yen Y).. me . os > r= 11 es ay rhe ~40 00 Current Price | Last Month Last Year 
Magnesite, calc er —40. |35. ~42. [?9- ~#. ‘ 
Pumice stone, lump, ema 3s - ‘= oe ‘> ‘5 . a Bauxite, crushed, wks...... .ton | $5.50- $8.50) $5.50- $8.50] $5.50- $8.75 
mpeeied, CHES... . uae ine 43 13,00 -......| 8.40 - 8.50 | Chrome ore, cf. post....... ton | 21.00- 24.00) 21.00- 24.00] 18.50- 24.00 . 
——. = ee ae 86 -. 1... Poets ‘94 -...... | Coke, fdry., f.0.b. ovens... ..ton | 3.75- 4.25| 3.75- 4.25] 4.75- 5.00 
Turpentine. fine, bags. “ib Flees “30 '| Do | ae Fluorspar, gravel. | + Ill... —_ art “| “7 tee "eg 18. 50 i 
, : 5 o or 52% TiOg, Va... . .Ib. ORG=..2... |. ales . Me sccee 
Bleached, bonedry, bags... Ib. 36 .40 33 35) .oF 69 Ilmenite, 50% M 
T. N. b Ib. 27 - 28 .26- .27 | 58 - .59 Manganese ore, n., a » ¥ 7 
Suschens tak Vt.), bags..ton |10.0u -12.00 | 9.50 -10.00 | 7.50 - 8.00 c.i.f. Atlantic Ports ... unit .40 .42 4” .42 42 - .43 
Tale, 200 mesh (f.0.b. Vt.)...ton |11.00 - 11.00 -....../10.98 -...... Molybdenite, 85% MoSs per | : mt —— 
200 mesh (f.0.b. Ga.) .. ton 7.50 -10.00 | 7.50 -10.00 | 8.00 -12.0u Ib. MoSge, N. Y.. te .55- .70 | 2: ‘ 120 oo. _ 
5 mek Gab. 1. 15... tm 166.05 -... 14.75 -......]14.75 =....1 Monazite, 6% of ThOg......ton |120.00-..... |'20:0 Stee bee || 
Wax, Bayberry, bbl.........Ib. | .21- .22/| .20- 22 21 - 214 fan ee Na i 1h ta 13. aa] oi «A . 
Beeswax, ref., light.......Ib. | .47- .48| .46- .47| .38- . utile iO2 - ; , 
me 3 »- T t heelite, } 
Conde. Bea = ih, | ‘30- 131 | ‘a8 149 | 139 138 | 60% WOsard over.......unit|12.50 -13.00 |12.50 -13.00 | 9.50 - 9.75 
a bage....Ib. | ar ce Vanadium ore, per Ib. Vs. Ib. 30-35) 30-35 1.00 - 1.25 
r nec ( mn as 
! “105-1 ere Ib, 05?- .06 .06 - C6} sks cos a 4, eee Ib, . eee ‘03 es 6 
e 
Current Industrial Developments 
New Construction and Machinery Requirements 
y ~ Vy . ’ . > rer Tire & Rub- 
: F N. Y., New York—United States Gypsum Ga., Cedartow n—Goodyear T 
New England Co., 205 West Monroe St., C aeons. lll., ber Co., gt ——y ae Se Ss oe 
Me., Great Works — Penobscot Chemical will build a 1 story, 56 x 240 ft. plant at soon awar 500 and 150 x 150 ft. ‘ 
Fibre Co., awarded contract ee —- po S. I River here, by day labor. Hl -7 mary, ay k bP ge house here: 
struction of a 1 story, 60 x soda 7 : ; ne & Co., 24 Federal St., 
pulp mill drying room to Morton C,. Tuttle Pa., Bridgeville—James S. Sipe & Co., Lockwood, Greene architects. 
Co., 862 Park Sq. Bidg., Boston, Mass. paint manufacturers, awarded contract for ting Quarter- 
Estimated cost $40,000. the construction of a 2 meer. 2 - a SS Wankinets. D. c 
é i . Uni rus z.. maste - é . 
me ae. ee — Oe Pea So, Pitteburgh. ” ierioanted cost $50,000. ” awarded contract for the construction of 
‘ufacturers of gummed a + ¥- > P Bath K t Portland Cement 4@ laboratory here, to Algernon Blair, Mont- 
contract for the construction of a story, a., a — Keystone or > ‘ 08 26,475. 
65 x 86 ft. factory to Central Bldg. Co., 58 Co,, c/o E. J. Fox, Easton Trust Co. Bldg., ®°™€ry, Ala., cost $ on J 
Front St., Worcester. Estimated cost Easton, has acquired a site near here and La., Lake Chastee-= ‘ass Soot - fe 
$50,000 oor rr sepetranses of a mill. Estimated pet Paty ra pod aio /M. ~ ay rane 
Mass., Forest Hills (mail Boston)—Har- cost $350,000. 1 story, 30 x 32 ft. 
vard University, c/o Stevens & Lee, 45 Pa., Clairton—Carnegie Steel Co., Car- po eg yy hon. Lake Charles, 
Newbury St., "Boston, Archt., is having negie Bldg., Pittsburgh, awarded contract La. Three other units including chemi- 
plans prepared for the construction of a 2 tor the construction of 366 additional by- cal plant will be built later. Estimated 
Story anti-toxin emma addition here. product coke ovens here to Koppers Lo. cost $200,000. 
Estimated cost $150,000. Union Trust Bldg., Pittsburgh. Estimate . Sintiiadieennes tints Carin 
rriccn “prinetela—Kibbe Candy Co., 37 cost $16,000,000. J ; Kean plans the construction of a salt 
candy n a pane oe construction of 4 F Pa. ws. Sa gg ae will mill near ‘here. Estimated cost $500,000. 
“andy factory rkshire Ave. Estimate . r Co., alnut St., Engr., w 
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7 "1 ing plant. Estimated cost 0,000. S.G. havi reliminar lans prepared for the 
Mintle Atlantic Matthews, 2016 West Lippincott St., iS construction of a cotton oil mill. Estimated 
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engineers fore. Union & Pacific Bank Bidg., is architect. 








Middle West 


1l., Abingdon—Abingdon Sanitary Mfg. 
Co., manufacturers of plumbing supplies, 
awarded contract for the construction of 
six 1 story, 50 x 600 and 100 x 600 ft. fac- 
tory buildings to Boher, Dunlevy Construc- 
tion Co tustimated cost $650,000. 


ill., Chicago Bd. of Education, J. E. 
Byrnes, Bus. Mer., will receive bids until 
July 15 for laboratory equipment for Mor- 
gan Park high school. 


Ind., Greenflel€d—Ely Lilly & Co., J. K. 
Lilly, 210 Bast McCarthy St., is having 
plans prepared for the construction of a 
1 story addition to biological laboratory. 
Estimated cost $25,000. Baggett & Hibben, 


Continental Bank Bldg., Indianapolis, are 
architects. 

Ind., Indianapolis—Citizens Gas Co., 47 
South Pennsylvania St., manufacturers of 


plans the construc- 


sulphate of ammonia, ‘ 
Estimated cost 


tion of a storage building. 
$65,000 Private plans. 


Ind., Indianapolis—Hide Leather & Belt- 
ing Co., 225 South Meridian St., is having 
plans prepared for the construction of a 
4 story factory. Estimated cost $75,000. 
F. S. Cannon, 21 Va Ave., is architect. 


Ind., Inmdianapolis—Indianapolis Tire & 
Battery Co., 710 North Meridian St. is 
receiving bids for the construction of a 
factory. S. Craig & Co., 31 West Ohio St., 
are architects. 


Ind., Indianapolis Standard Nut Mar- 
garine Co., Roosevelt and Lewis Sts., is 
receiving bids for the construction of a 2 
story, 50 x 80 ft. factory. Estimated cost 
$50,000. R. N. Edwards Co., 120 East 
Market St. No. 45, is architect. 


Ind., Michigan City — Cabranette Co., 
J. L. Weiner, 38 North Michigan Ave., Chi- 
cago, manufacturers of porcelain steel kit- 
chen equipment, awarded contract for the 
construction of a 1 story, 90 x 500 ft. fac- 
tory to P. H. Lorenz, Moline, Ill. 


Mich., East Lansing——State Bd. of Agri- 
culture, H. H. Halladay, Secy., awarded 
contract for the construction of a 3 story 
chemistry building for Michigan State Col- 
lege to F. Triel, Saginaw. Estimated cost 
$300,000. Owners will purchase equipment. 


Mich., River Rouge (Detroit P. O.)— 
United States Gypsum Co., 205 West Monroe 
St.. Chicago, Ul, will build a gypsum 
calcining plant here, by day labor. Pri- 
vate plans. 


0., Cleveland—City, D. S. Blossom, Dir. 
of Public Welfare, City Hall, awarded con- 
tract for the construction of a 2 story, 
51 x 170 ft. diagnostic laboratory on Scran- 
ton Rd. to de Hamel Construction Co., Ply- 
mouth Bldg. $125,000. Contract for equip- 
ment awarded. 

0., Cleveland—Ferbert Schondorfer Co., 
A. J. Ferbert, Pres., Elmwood Ave., manu- 
facturers of paints and varnishes, awarded 
contract for the construction of a 4 story, 
60 x 90 ft. addition to factery, to The 
Austin Co., 16112 Euclid Ave. Estimated 
cost $75,000 

0., Cleveland—The State Chemical Mfg. 
Co., J. H. Zucker, Pres., 2160 Bast 2nd 
St., manufacturers of janitor and laundry 
supplies, awarded contract for the con- 
struction of a 2 story, 55 x 140 ft. factory 
on Superior Ave., to Dresser Co., The 
Arcade. Bstimated cost $50,000. 

0., Cleveland—W. S. Tyler Co., C. Zim- 
merman, Treas., 3615 Superior Ave., manu- 
facturers of ornamental iron and bronze, 
awarded contract for the construction of a 
1 story, 43 x 50 ft. addition to annealing 
plant at 1370 East 30th St. to Sam W. 
Bmerson Co., 1836 Euclid Ave. Estimated 
cost $40,000 

0., Cleveland—The Willard Storage Bat- 
tery Co., c/o P. H. Voth, Const. Mgr., East 
131 St., awarded contract for the construc- 
tion of a 3 story, 64 x 131 ft. acid storage 
building to H. K. Ferguson Co., 4900 Euclid 
Ave. Estimated cost $150,000. 


0., Columbiana -—- Standard Porcelain 
Works, will soon receive bids for the con- 
struction of a 2 story factory. Estimated 
cost $45,000 


0., Dayteon—United States Army, E. R. 
George, Const. Quartermaster, Wright Field, 
awarded contracts for the construction of 
al story, 300 x 480 ft. laboratory to Danis 
Hunt Construction Co., First and Webb 
Sts., and a 3 story, 53 x 250 ft. administra- 
tion building to BE. H. Latham & Co., 60 
East Broad St.. Columbus. Estimated cost 
$298,300 and $206,825 respectively 
0., Fairport Harbor—P. C. Tomson Co., 

Washington Ave., lye manufacturers, 
will soon award contract for the construc- 
tion of a 2 story, 121 x 221 ft. plant. 
Ballinger Co., 12th and Chestnut Sts. Phila- 
delphia, Pa., is architect 





CHEMICAL AND METALLURGICAL ENGINEERING 


Oo Gibsonburg — Gibsonburg Lime & 
Products Co., F. W. Zorn, plans the con- 
struction of a plant. Estimated cost $200,- 
000. Engineer not selected. 


Wis., Marinette—Northern Paper Mills, 
Day St., Green Bay, awarded contract for 
the construction of two hydro-electric dams 
at Chalk Hill and White Rapids on_the 
Menominee River near here, to Siems, Hel- 
mers & Schaffner, 514 Guardian Life Bldg., 
St. Paul, Minn. 


Wis., Milwaukee—Pittsburgh Plate Glass 
Co., 205 Lake St., is having plans prepared 
for the construction of two story factory 
buildings for manufacture of paint. Kirch- 
hoff & Rose, 210 Sycamore St., are archi- 
machinery will be 


tects. Special paint 
required. 
West of Mississippi 
Ark., Hot Springs—Coca Cola Bottling 


Co., Van M. Lyell, awarded contract for 
the construction of a 2 story, 50 x 120 ft. 
bottling plant on Market St. to G. H. 
Burden, Moore & Turner Bldg., Little Rock. 
Estimated cost $75,000. 


Ark., Walnut Ridge — Campbell Heinz 
Co., Federal Bank Bldg., Memphis, Tenn., 
plans the construction of a zine concen- 
trating plant here. 


Colo., Johnstown — H. Havemeyer, 106 
Wall St., New York, N. Y., plans the con- 
struction of a molasses factory near here. 
Estimated cost $1,000,000. 

Ia., Dubuque—Rainbow Oil Co., L. Dax., 
Mer., awarded contract for the construction 
of a 2 story, 40 x 100 ft. plant to A. Zwack, 
1301 Central Ave. Estimated cost $40,000. 


Mo., Mexico—A. P. Green Fire Brick 
Co., A. P. Green, Pres., plans the con- 
struction of a 1 story, 60 x 500 ft. plant. 
Estimated cost $250,000. Private plans. 

Okla., Grandfield—Bell Oil Co., had pre- 
liminary plans prepared for the construc- 
tion of a new 6 battery cracking plant for 
oil refinery. Estimated cost $500,000. T. O. 
Runyan, is engineer. 

Okla., Pryer—Farmers Co-Operative Gin 
Co., is receiving bids for the construction 
of a cotton compress, 50 bales cotton and 
25 ton cottonseed daily capacity. _Esti- 
mated cost $50,000. Private plans. Bquip- 
ment to cost $18,000 will be required. 

Okla., San Springs—C. R. Miller Cotton 
Factory, awarded contract for the _ con- 
struction of a 1 and 2 story, 83 x 370 ft. 
addition to factory for bleaching plant, to 
Grimshaw Construction Co., Kennedy Bldg., 


Tulsa. $296,000. 
Okla., Southard—United States Gypsum 
Co., 205 West Monroe St., Chicago, IIl., 


will build an addition to plant here, by day 
labor. Private plans. 

Okla., Tulsa—Ozark Chemical Co., P. 
Keeley, Mer., will build an addition to 
sulphuric acid plant to increase the capac- 
ity to 25 ton of 66 deg. acid per day. 
Estimated cost $400,000. Private plans. 

Okla., Vinita—Aikin Bros. Canning Co., 
is the market for pulp machinery for pro- 
posed canning plant. 

Texas—Delaware Punch Co., c/o H. K. 
Lyons, Granado and N. San Marcos Sts., 
San Antonio, is having preliminary plans 
prepared for the construction of bottling 
plants at Corpus Christi, Alice and Mer- 
cedes. Estimated cost $100,000, $25,000 
and $25,000 respectively; also plans about 
18 plants in various cities throughout the 
state, cost ranging from $25,000 to $150,- 
000 each. Private plans. New machinery 
will be required. 

Tex., Blue Ridge—Texas Salt Mine Co., is 
having preliminary plans prepared for the 
development of salt deposits, 150 ton rock 
salt daily output. Estimated cost $500,000. 
The Foundation Co., 120 Liberty St., New 
York, is engineer and will purchase all 
equipment. 

Tex., Dalray—Texas Oil Co., plans the 
construction of a distribution plant, etc. 
Estimated cost $200,000. Private plans. 
Work will probably be done by day iabor. 
Equipment will be required. 

Tex., Donna—vVal Verde Mercantile Corp., 
H. P. Hansen, Pres., is having preliminary 
plans prepared for the construction of a 
canning and refrigeration plant. Estimated 
cost $500,000. Private plans. 

Tex., Galveston—Galveston Fig & Pre- 
serving Co., c/o J. Sterling, awarded con- 
tract for the construction of a 1 story, 
60 x 256 ft. fig preserving and canning 
plant to J. T. yess, Texas City. Esti- 
mated cost $40,000. Owner will be in the 
market for machinery later. 

Tex., Los Angeles—Siganal Gasoline Co., 
Inc., Bartlett Bldg., is having plans pre- 


pared for the construction of a 15,000 gal. 
casinghead 
County. 
plans. 


gasoline plant in Reagan 
Estimated cost $350,000. Private 
New equipment will be required. 
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Tex., Ranger—Petroleum Products Corp., 
Independence, Kan., has acquired a refinery 
here, and plans extensions and improve- 
ments for the manufacture of mineral rub- 
ber, also the installation of a cracking 
plant for crude oil. Estimated cost $250.,- 
v00. Private plans. New machinery will 
be required. 


Tex., Shafter—Presidio Mining Co., is 
having plans prepared for the construction 
of a 300 ton cyanide mill including dissolv- 
ing plant, etc., for treatment of silver ore. 
Estimated cost $200,000. Private plans. 
Machinery will be required. 


Tex., Three Rivers—Three Rivers Glass 
Co., plans the construction of a 35 ton 
glass furnace, 60,000 bottles daily capacity. 
Estimated cost $35,000. Private plans. 


For West 


Calif., Fresno—L. H. Davis & Co., San 
Benito and H Sts., plans the construction of 
a 1 story, 60 x 228 ft. date and fig packing 





plant. Equipment to cost $20,000 will be 
required. 
Calif., Hilmar—Mayenberg Milk Co., 1 


Drumm St., San Francisco, has acquired a 
site and plans the construction of a milk 
condensary here. Wstimated cost $40,000. 


Calif., Long Beach—City plans the con- 
struction of a gas plant, 5,000,000 cu.ft. 


daily capacity. Hstimated cost $150,090. 
Private plans. 
Calif., Marysville — Northern California 


Canning Peach Growers’ Assn., is having 
preliminary plans prepared for the con- 
struction of a canning plant. Estimated 
cost $150,000. J. M. Cremin, 800 G St., 
is interested. 

Calif., Oleum—Union Oil Co., Mills Bldg., 
San Francisco, awarded contract for the 
construction of a 2 story laboratory to 
Lawton & Vesey, 354 Hobart St., Oakland. 
$40,000. 


Calif., Richmond — Standard Sanitary 
Mfg. Co., 1000 Brannan St., San Francisco, 
manufacturers of plumbing goods, is re- 
ceiving bids for the construction of a 2 
story, 135 x 250 ft. warehouse here. Esti- 
mated cost $175,000. J. J. Donovan, Tap- 
scott Bldg., Oakland, is architect. 


Calif., San Francisco—Royal Tallow & 
Soap Co., 1260 Davidson Ave., awarded con- 
tract for the construction of a 1 story fac- 
tory at Davidson and Newhall Aves. to 
S. Rasori, 270 Tehama St. $40,000. 


Calif., San Francisco — State Normal 
School, is having plans prepared for the 
construction of a 2 story laboratory build- 
ing on Waller St. Estimated cost $160,000. 
B. G. McDougall, Forum Bldg., Sacramento, 
is architect. 


Calif., San Pablo — Standard Sanitary 
Mfg. Co., 10th and Brannan St., San Fran- 
cisco, manufacturers of plumbing fixtures, 
awarded contract for the construction of a 
350 x 1250 ft. plant here, to P. J. Walker 
Co., Sharon Bldg., San Francisco. $500,000. 


Canada 


Ont., Bridgeburg—Bd. of Education, plans 
the construction of a high school including 
yhysics and chemistr laboratories, ete. 

Stimated cost $175,000. A. Collins, c/o 
owner, is architect. Equipment will be re- 


quired. 
Ont., London—Canadian Kellogg Corn 
Flakes Co., F. Gordon, Mgr., manufac- 


turers of cereals, plans extension to fac- 
tory. Estimated cost $150,000. Watt & 
Blackwell, Bank of Toronto Bldg., are 
engineers. New equipment will be required 


Ont., Port Arthur—Thunder Bay Pulp & 
Paper Co., will build a paper mill by day 
tabor. Estimated cost $500,000. Work 
will be done under the supervision of E. 
Cutell, Engr., c/o owner. 


Ont., Thorold—Superior Paper Co., Ltd. 
J. C. Cathcart, Mgr., Ormond St., plans the 
construction of a new electrically operated 
plant. Estimated cost $100,000. 


Que., Drummondville — Canadian Cel- 
anese Ltd., awarded contract for the con- 
struction of a plant to the Foundation Co. 
of Canada, Ltd., 224 St. James St., Mon- 
treal, total estimated cost $7,000,000. 


Que., Limoilou—Anglo Canadian Pulp & 
Paper Co., Ltd., 511 St. Catharine St. W., 
Montreal, will receive bids early in Aucust 
for the construction of a mill here. Usti- 
mated cost $6,000,000. 


Que., Montreal—Coco Cola Co. of Canada, 
D. S. Hawkes, Purch. Agt., Vallee St., {8 
in the market for complete bottling and 
manufacturing equipment for plant, 1°,(00 
gal. syrup daily and 5,200 cases per hour 
capacity. 














